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Description 

This invention relates to new tliiazole derivatives. 

More particularly, this invention relates to new thiazole derivatives and pharmaceuticaliy acceptable salts thereof 
5 which have pharmacological activities, processes for production thereof, pharmaceutical compositions comprising the 
same and methods of use thereof. 

EP-A-0 117 082 discloses thiazole derivatives which are useful as cardiotonic agents and anti-ulcer agents. 
Arzneimittel-Forschung 1976, 26, 1543-47 discloses chemotherapeutically active nitrodiphenyl sulfones showing a 
good systemic activity against tubercle bacilli and Plasmodia. However, the advantages of these compounds were in- 
fo significant as compared to diamino-diphenyl sulfone. 

Accordingly, one object of this Invention Is to provide new and useful thiazole derivatives and pharmaceuticaliy 
acceptable salts thereof. 

Another object of this invention is to provide processes for production of said thiazole derivatives and pharmaceu- 
ticaliy acceptable salts thereof. 

IS A further object of this invention is to provide phamiaceutical compositions comprising said thiazole derivalivos or 

pharmaceuticaliy acceptable salts thereof. 

Still further object of this invention Is to provide methods of using said thiazole derivatives or pharmaceuticaliy 

acceptable salts thereof for therapeutic treatment of rheumatism, nephritis, thrombocytopenia, tumor or side effect of 

an antitumor agent In human being and animals. 
^ The object thiazole derivatives of this invention are novel and represented by the following general formula (I): 



3S 



45 




26 X^cK (I) 



Wherein 

30 Ri is hydrogen (C^ -C6)alkanoyl, (C, -Ce)aikanesulf onyl or benzoyl which may be substituted with halogen, 
R2 is hydrogen, (C, -Ce) alkyi, hydroxy (C, -C6)alkyl. halogen or cartaoxy. 
A is -C(=NOFI*)- [wherein R* Is (0^ -Cg) alkyl]. 



-S- or -CH-S- 

[wherein m is 0, 1 or 2], and 

40 R3 Is phenyl, toluolyl, xylyl, cumenyl or naphthy I which may be substituted with hatagen, hydroxy, (C, -C6)alkoxy, nitro. 
amino or acylamino; or 

pyridyl, pyrimidinyl, imidazolyl, tetrazolyl or thiadiazolyl, each of which may be substituted with (C-, ■CQ)a\ky\, amino, 
hydroxy or halo(Ci-C6)alkyl, provided that R3 is pyridyl, pyrimidinyl, imidazolyl. tetrazolyl or thiadiazolyl, each of 
which may be substituted, with (C^ -C6)alkyl, amino, hydroxy or halo(Ci -Ce)alkyt when A is 

-S- 

SO [wherein m is an integer of 0, 1 . or 2J 

The object compound (I) of the present invention can be prepared by the following processes. 

ss 
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Process 1 
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Process 4 
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Process 5 
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10 R*-HN 



A-R" 



halogenation 
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Process 6 



[Ik] 



20 




A-R- 



acylation 



R^-HN 



A-R' 



[lb] 



30 



Process 7 



[la] 



35 



40 



R^-HN 




acylation 




[le] 



III] 



45 



Process 8 
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wherein 



, R2, r3, r4 and A are each as defined above, 

R5 is acyl which may be substituted with halogen, 

R6 is acylamino, 

X is halogen, 

i Is 0 or 1 , 

n is 0 or 1 and 

q is 1 or 2, 



provided that q is 2 when n is 1 . 
A land of the starting compounds [II] can be prepared by the process as Illustrated in the following. 

Process A 




[Villi [II' 1 

wherein 

R1 and X are each as defined above, and 
R7 is (C^ •Cg)alkyl or hydroxy(C^ -Cgjalkyl. 

In the above and subsequent of the present specification, suitable examples and Illustrations for the various defi- 
nitions to be included within the scope of the invention are explained in detail as follows: 

Suitable '(Ci-Ce)alkyi' may be a straight or branched one such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
tert-butyl, pentyl, hexyl or the like. 

Suitable example of '(Ci-Ce)alkyl* moiety in the term 'hydroxy(Ci-Ce)alkyr and 'halo(C^-Ce)alkyl* can be referred 
to the ones as exemplified above. 

Suitable 'halo(Ci-C6)alkyl' may include ■monohalo(Ci-C6)alkyr (e.g. chloromethyl, bromomethyl fluoromethyl, 
etc.], "dihalo(Ci-Ce}alkyr [e.g. dichloromethyl, dibromomethyl, difluoromethyl, etc.] andnrihalo(Ci-Ce)alkyr [e.g. trichlo- 
romethyl, tribromomethyi. trifluoromethyl, trifluoroethyl, etc.] and the like. 

Suitable '(C-, -Ce)alkoxy' may include methoxy, ethoxy, propoxy, isopropoxy, butoxy. Isobutoxy, t-butoxy, pentybxy, 
hexyloxy and the like. 

Suitable "halogen* may include fluorine, chlorine, bromine and kxline. 

The (C,-C6)alkanoyl may Include formyl, acetyl, proplonyl, butyryl, isobutyryl, valeryl, isovaieryi, pivaloyi, hexanoyi, 
etc., (Ci-Ce)alkanesulfonyl may include methanesulfonyl, ethanesulfonyl, propanesulfonyl, butanesulfonyl, pentanesul- 
fonyl, hexanesulfonyl, etc., and the like. 

Suitable example of 'acyl' moiety in the tenn of 'acylamino* may include an aliphatic acyl, an aromatic acyl and an 
aliphatic acyl substituted with aromatic group(8). 

The aliphatic acyl may include saturated or unsaturated, acyclic or cyclic ones, such as (C^ -Ce)alkanoy( (e.g. formyl, 
acetyl, proplonyl, butyryl, isobutyryl, valeryl, isovaieryi, pivaloyi, hexanoyi, etc.), (Ci-Ce) alkoxycarbonyl^e.g. methoxy- 
carbonyl. ethoxycarbonyl, propoxycartionyl, butoxycarbonyl, tert-butoxycarbonyl, etc.), (C^-Cg) alkanesulfonyl (e.g. 
methanesulfonyl, ethanesulfonyl, propanesulfonyl, butanesulfonyl, pentanesulfonyl, hexanesulfonyl, etc.), (C^-Ce) 
alkenoyi (e.g. acryloyi, methacryloyi, crotonoyi, etc.), carbamoyl and the like. 

The aromati acyl may include aroyi (e.g.benzoyi, toluoyi, xyloyl. etc.) and the like. 

The aliphatic acyl substituted with aromatic group(s) may include ar(Ci-Ce)alkanoyl such as phenyl(Ci-C6)alkanoyl 
(E.g. phenylacetyl, phenylpropionyl, phenylhexanoyl. etc.). ar(CfC6)^l<^)^<^drt)onyI such as phenyl(Ci-C6)alkoxycar- 
bony! (e.g. benzyloxycarbonyl, phenethybxycarbonyi, etc.), phenoxy(Ci-Cg)alkanoyl (e.g. phenoxyacetyl, phenoxypro- 
pionyl, etc.), and the like. 



EP 0 412 404 B1 



Suitable pharmaceutically acceptable salts of the object compounds [I] are conventional non-toxic salts and include 
an organic acid salt [e.g. formate, acetate, trifluoroacetate, maleate, tartrate, methanesulfonate, benzenesulfonate. tol- 
uenesulfonate, etc.], an inorganic acid salt [e.g. hydrochloride, hydrobromide, sulfate, phosphate, etc.], a salt with an 
amino acid [e.g. argintne, glutamic acid, omithine, etc.], a metal salt such as an alkali metal salt (e.g. sodium salt, po- 
s tassium salt, etc.] and an alkaline earth metal salt [e.g. calcium salt, magnesium salt, etc.], an ammonium salt, an organic 
base salt [e.g. trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt, N.N'-dlbenzyleth- 
ylenediamine salt, etc.], and the like. 

In this respect, it is to be noted that the compounds [la] to [Ip] are included within the scope of the compound [I], 
and accordingly the suitable salts of these compounds [la] to [Ip] are to be referred to those as exemplified for the object 
10 compounds [I] in the above. 

The processes for preparing the object compound [1] or salts thereof are explained in detail in the following. 

Process 1 

IS The object compound [lb] or Its salt can be prepared by deacylating a compound [la] or its salt. 

Suitable method for this deacylation reaction may include conventional one such as hydrolysis and the like. 
Hydrolysis is preferably carried out In the presence of an acid. 

Suitable acid may be an inorganic acid [e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, etc.], an organic acid 
[e.g. formic acid, acetic acid, trifluoroacetic ackl, propionic acid, benzenesulfonic acid, p-toluenesulfonic acid, etc.], an 
20 acklic k>n-6xchange resin and the like. In case that the organk; ackl such as trlfluoroacetb acid and p-toluenesulfonic 
acid is used in this reactnn, the reaction is preferably carried out in the presence of catk)n trapping agents (e.g. anisole, 
etc.]. 

The ackJ suitable for this hydrolysis can be selected according to the kinds of the acyl group to be removed. 
The hydrolysis is usually carried out in a conventional solvent which does not adversely influence the reaction such 
2S as water, methanol, ethanol, propanol. tert-butyl alcohol, tetrahydrof uran, N, N-dlmethy tformamide, dfoxane or a mixture 
thereof, and further the above-mentioned acids can also be used as a solvent when they are in liquid. 

The reaction temperature of this hydrolysis is not critical, and the reaction is usually carried out under cooling, at 
ambient temperature or under heating. 

In this process, when the starting compound [la] or its salt has a acylamino group for R3, the group is also converted 
30 to an amino group. 

Process 2 

The object compound [Ic] or Its salt can be prepared by reacting a compound [11] or its salt with a compound [III] or 

3S its salt. 

Suitable salts of the compound [II] and [III] may be the same as those exemplified as base salts otf the object 
compound [I]. 

This reaclfon is usually can-led out in a solvent such as methanol, ethanol, propanol, tetrahydrofuran, doxane, 
dimethylfornnamide or any other organic solvent which does not adversely Influence the reaction. 

40 In case that a free fomi of the compound [III] is used in this reaction, the reaction is preferably carried out in the 

presence of a conventtonal base, such as alkali metal hydride [e.g. sodium hydride, potassium hydrkJe, etc.], alkaline 
earth metal hydrWe [e.g. calcium hydrkle, magnesium hydride, etc.], alkali metal hydroxide (e.g. sodium hydroxide, 
potassium hydroxide, etc.], alkali metal cartaonate [e.g. sodium carbonate, potassium carbonate, etc.), alkali metal bi- 
carbonate [e.g. sodium bicarbonate, potassium bicarbonate, etc.], alkali metal fluorWe [e.g. potassium fluoride, cesium 

45 fluoride, etc.], alkali metal alkoxide [e.g. sodium methoxide. sodium ethoxWe, potassium tert-butoxide, etc.], trialkylamine 
[e.g. trimethylamine, triethylamine, etc.], picoline, 1.5-diazablcyclo[4,3,0]non-5-ene, 1 ,4-dia2abteycto[2,2,2]octane, 
1 ,5-diazabicycto[5,4,0]undecene-5 or the like. 

The reaction temperature is not critical, and the reaction is usually carried out at ambient temperature or under 
cooling, warming or heating. 

so 

Process 3 

The object compound [le] or its salt can be prepared by reducing a compound [Id] or its salt. 

The reduction can be earned out in a conventional manner, namely, chemical reductbn or catalytic reductton. 
ss Suitable reducing-agents to be used in chemical reduction are a combinatbn of metal (e.g. stannum, zinc, iron, etc.) 
and ammonium chloride or an base (e.g. ammonia, sodium hydroxide, etc.), a combination of metal (e.g. tin, zinc, Iron, 
etc.) or metallic compound (e.g. chromium chloride, stannous chloride, chromium acetate, etc.) and an organic or inor- 
ganic acid (e.g. formic ackJ, acetic acid, propionic acid, trifluoroacetic acid, p-toluenesulfonic acid, hydroch forte acid, 



6 
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hydrobromic acid, etc.), alkali metal borohydride (e.g. lithium borohydride, sodium borohydride, potassium borohydride, 
etc.) alkali metal cyanoborohydride (e.g. sodium cyanoborohydride, etc.) or alkali metal aluminium hydride (e.g. lithium 
aluminum hydride, etc.) the like. 

Suitable catalysts to be used in catalytic reduction are conventional ones such as platinum catalyst (e.g. platinum 
s plate, spongy platinum, platinum black, colbidal platinum, platinum oxide, platinum wire, etc.), palladium catalyst (e.g. 
palladium on carbon, coltokial palladium, palladium on barium sulfate, palladium on barium carbonate, etc.), nickel cat- 
alyst (e.g. reduced nickel, nickel oxide, Raney nickel, etc.), cobalt catalyst (e.g. reduced cobalt, Raney cobalt, etc.), iron 
catalyst (e.g. reduced iron, Raney iron, etc.), copper catalyst (e.g. reduced copper, Raney copper, Ullman copper, etc.) 
or the like. 

10 The reduction of this process is usually carried out in a solvent such as water, alcohol (e.g. methanol, ethanol, 

propanol, etc.), acetk: acid, dioxane, tetrahydrofuran, N,N-dimethylformamide, dimethyl sulfoxide, or any other organic 
solvent which does not adversely influence the reaction, or a mixture thereof. In case above-mentbned reducing agent 
is Ik^uid, it can be also used as a solvent. 

The reactk>n is preferably carried out under cooling to warming or heating. 

IS 

Process 4 

A compound [Ig] or its salt can be prepared by subjecting a compound [If] or its salt to oxidation. 

Qxkjation In this process is carried out in a conventional manner with a conventional oxklizing agent whteh can 
20 oxidize a -S- group into -SO- or -SO2- group, or -SO- group into -SOg- group. 

Suitable example of such oxidizing agent are inorganic peracid or its salt (e.g. periodic acid, persulfuric acid, etc.) 
or the sodium or potassium salt thereof, an organk: peracid or its salt (e.g. perfoenzoic acid. 3-chk>roperbenzolc acid, 
performic acid, peracetic acid, chloroperacetic acid, trifluoroperacetic acid, etc. or the sodium or potassium salt thereof, 
etc.), ozone, hydrogen peroxide, urea-hydrogen peroxide and the tike. 
25 The present reaction is preferably conducted in the presence of a compound comprising a Group Wb or VIb metal 

in the Periodic Table, for example, tungstic acid. nrK)lybdic acid, vanadic acid, etc. or their salt with an alkali metal (e.g. 
sodium, potassium, etc.), an alkaline earth metal (e.g. calcium, magnesium, etc.) or ammonium, etc.. or vanadium pen- 
toxide. 

The present oxidation is usually conducted in a solvent such as water, acetic acid, ethyl acetate, chlorofomi, dichio- 
30 romethane. tetrahydrofuran, dbxane, N.N-dimethylformamKie or any other solvent which does not give bad influence 
to the present reaction. 

There Is not particular llmltatksn to the reactbn temperature, and the present reaction is usually conducted at ambient 
temperature or urxjer cooling. 

ss Process 5 

The object compound [Ik] or its salt can be prepared by halogenating a compound [Ij] or Its salt. 

Suitable halogenating agent of this reaction may include conventional ones for example, halogen [e.g. chlorine, 
bromine. kxJine, etc.], sulfuryl halide [e.g. sulfuryl chloride, sulfuryl bromide, etc.], N-halosuccinimide [e.g. N-chlorosuc- 
40 cinimkie. N-bromosuccinimide, etc.], pyridinium hydrohalide perhallde [e.g. pyridinium hydrobromide perbromide. py- 
ridinium hydrochloride perchloride, etc.], quartemary ammonium perhalkJe [e.g. phenyltrimethylammoniumperbromkJe, 
etc.], <o-trihak>acetophenone [e.g. a>-tribromoacetophenone, etc.], cupric or potassium bromide, selenium oxychlorkle, 
or the like. These halogenating agents may be selected according to the kind of the starting compound [Ij] to be used. 

This reaction is usually carried out in a conventional solvent such as chloroform, methylene chloride, carbon tetra- 
45 chtoride, acetic acid, a mixture of hydrogen halide [e.g. hydrogen bromkle, hydrogen chtoride, etc.) and acetic acid, 
water, dimethylformamide or the like. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling, at ambient temperature 
or under warming or heating. 

so Process 6 

The object compound [la] or its salt can be prepared by acylating a compound [lb] or its reactive derivatives at the 
amino group or a salt thereof. 

Suitable reactive derivatives at the amino group of the compound [lb] include conventional ones used in amklation 
ss for example, Schiff's base type imino or its tautomeric enamine type isomer formed by reaction of a compound [lb] with 
a cartx>nyl compound, a silyl derivative formed, by reaction of a compound [lb] with a silyl compound such as trimethyl- 
siiylacetamide, bis(trimethylsilyl)acetamKle or the like, a derivative formed by reactton of a compound [lb] with phospho- 
rus trichtoride or phosgene, and the like. 



7 



EP 0 412 404 B1 



Suitable acylating agent to be used in this reaction includes an organic acid such as alkanoic acid (e.g. formic acid, 
acetic acid, propionic acid, etc.], arenecarboxylic acid (e,g. benzoic acid, toluenecarboxylic acid, etc.) which may have 
halogen, lower alkanesulfonic acid [e.g. methanesulfonic acid, etc.], arylisocyanate [e.g. phenylisocyanate, etc.] which 
may have halogen and their reactive derivative. 
s The suitable reactive derivative may be a conventional one such as an acid halide [e.g. acid chloride, acid bromide, 

etc.], an acid azide, an acid anhydride, an activated amide, an activated ester and the like. When free acid is used as 
an acylating agent, the acylation reaction may preferably be conducted in the presence of a conventional condensing 
agent such as N.N'-dicyclohexylcarbodiimide or the like. 

This reactton Is usually carried out in a solvent which does not adversely influence the reaction such as water, 
10 tetrahydrofuran. chloroform, dioxane, pyridine, methylene chloride, N,N-dimethylformamide or the like. 

The reaction temperature is not critical and tho reactton can be carried out at any temperature under cooling to 
heating. 

Process 7 

IS 

The object compound [l€] or its salt can be prepared by acylating a compound [le] or its reactive derivativesat the 
amino group or a salt thereof. 

Suitable reactive derivatives at the amino group are to be referred to those as exemplified in Process 6. 

This reaction may be carried out in substantially the same manner as Process 6, and therefore the reactton mode 
20 and reaction conditions [e.g. acylating agent, solvent, reaction temperature, etc.] of this reactton are to be referred to 
those as explained in Process 6. 

Process 8 

25 The object compound [Ip] or its salt can be prepared by reacting a compound [lo] or its salt with a hydroxylamine 
derivative [VII] or its salt. 

A suitable salt of a hydroxylamine derivative [VII] may be a hydrohallde (e.g. hydrochtoride, etc.). 
This reaction is usually carried out in a conventional solvent such as water, alcohol {e.g. methanol, ethanol, propanol, 
etc.), tetrahydrofuran, dioxane, ethyl acetate, N,N-dimethylformamide, dimethyl sulfoxide or any other organic solvent 
30 which does not adversely influence the reaction. In case the compound [Vll] is liquid, it can be also used as a solvent. 
The reaction temperature is not critical, and the reaction can be carried out under cooling to wanning or heating. 
The process for preparing the starting compound [II] or its salt is explained in detail in the fol towing. 

Process A 

3S 

The compound [I I'] or Its salt can be prepared by halogenating a compound [VIII] or its salt. 

Suitable salts of the compounds [II'] and [VIII] may be the same as those exemplified for the object compound [1]. 

This reaction may be carried out in substantially the same manner as Process 6, and therefore the reactton mode 
and reactton condittons [e.g. halogenating agent, solvent, reactton temperature, etc.] of this reaction are to be referred 
40 to those as explained in Process 6. 

The object compounds and phannaceuttoally acceptable salts thereof are novel and exhibit pharmacological activ- 
ities and are useful for the treatment and prophylaxis of rheumatism (e.g. rheumarthritls, etc.), nephritis, thrombocyto- 
penia [e.g. Idiopathic thrombocytopenic purpura, secondary thrombocytopenic purpura, thrombocytopenia due to a side 
effect of an antitumor agent (e.g. mitomycin C, etc.) etc.], tumor, side effect of an antitumor agent (e.g. decrease of body 
45 weight, etc.) and the like. 

In order to show the utility of the object compounds [1], antirheumatic, anti-nephritic and platelet number-increasing 
activities and alleviating activity for side effect of antitumor agent of the object compounds [I] are explained in the fol- 
lowing. 

so Antirheumatic activity 

Test 1 Effect on collagen Induced arthritis in mtoe 
Method : 

55 

Ten male DBA/1 mice were used per group. Type II bovine collagen was dissolved In 0.1 M acetic acid and emulsified 
in complete Freund's adjuvant (CFA). Mice were primed with 1 25 ^g of Type II collagen In CPA Intradermally at the base 
of the tall. Mice were challenged after 21 day with the same procedure. From the day of challenge, drug was administered 
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orally once a day for 3 weeks and mice were inspected weekly tor visual signs of arthritis. To evaluate the effect of drugs, 
an arthritic index was used. Arthritic index was obtained by scoring each limb 0 - 3 severity, ep sen ng join swelling and 
erythema (Grade 1), visible join disorder (Grade 2) and detectable join ankylosis (Grade 3), and by summing up scores 
o1 four limbs. 

s 

Results : 



Compounds 


Dose level (mg/kg) 


Inhibition (%) 


a compound of 






Example 11 


100 


51 


Example 14 


100 


57 


Example 15 


100 


35 


Example 18 


100 


44 


Example 21 


100 


31 



^ Anthneohritic activltv 

7est2 Effect on chksric GVH disease (nephritis) 
Method: 

^ Six weeks oldfemale (578(76 x DBA/2)F-, and DBA/2mlce were used, Graft-versus-host (G VH) disease was induced 

In (576176 x DBA/2)Fi mice with two injections of DBA/2 spleen cells given 5 days apart. Each injection contained 5 x 
10^ cells. From 3 days after second cell injection, drug was administered orally once a day for 8 weeks. To assess the 
renal disease, at 8 weeks after last cell injection, proteinuria were measured. The concentration of serum albumin in the 
urine was determined by the single radial immunodiffusion method using rabbit anti-mouse serum albumin antiserum. 

^ Ten mice were used per group. Antinephrrtic activity of the compound was expressed the inhibition of album/n in urine. 

Results : 



35 



Compounds 


Dose level (mg/kg) 


Inhibition of albumin in urine (%) 


a compound of 






Example 11 


100 


96 


Example 14 


100 


.90 


Example 15 


100 


98 


Example IS 


100 


70 


Example 20 


100 


74 


Example 21 


100 


78 



Platelet number-increasing activity 

Test 3 increasing effect on the platelet number decreased by mitomycin C 

50 

Method : 

A test compound was given orally once a day for 5 days to mate ddY mice aged 6 or 7 weeks. The animals were 
used in groups of 10. Mitomycin C (hereinafter referred to as MMC) at a dose of 3.2 mg/kg was given intravenously to 
mice on day 0, 2 and 4 after the initial dosing with the test compound. The number of platelets were counted 5 days 
after the final dosing with the test compound, In whk;h mk;e were bled from the orbital plexus and the platelets were 
counted with an automatic blood analyzer. The number of platelets of each group was calculated on the basis of the 
number of platelets (%) obtained from the non-test compound group. 
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Compounds 


Dose level (mg/kg) 


Number of platelets (%) 


a compound of 






Example 8 


32 


164 


Example 9 


32 


150 


Example 1 5 


32 


184 


Example 16 


32 


154 


Example 18 


32 


210 


Example 42 


32 


135 



Alleviating activltv for side effect of antrtumor agent 

Test 4 Restoring effect on the body weight decreased by MMC 

Method : 

20 

A test compound was given orally once a day for 5 days to male ddY mice aged 6 or 7 weeks. The animals were 
used in groups of 10. MMC at a dose of 3.2 mg/kg was given intravenously to mice on day 0, 2 and 4 after the initial 
dosing with the test compound. The body weight of mice were measured on day 0 arKi day 8. 

The body weight of non-test compound group which was only administered MMC as above was measured on day 
0 and day 8 as a control . 

Results: 





Dose of test compound (mg/kg) 


Body weight (g) 


day 0 


day 8 


MMC & a compound of Exsimpie 15 


100 


32.7 


31.1 


MMC & a compound of Example 16 


100 


32.6 


31.1 


MMC & a compound of Example 42 


100 


32.6 


30.2 


MMC (no test compound) 




32.6 


28.6 






(mean of 10 mice) 



For therapeutic administration, the object compounds [I] and pharmaceutically acceptable salts thereof are used in 
the form of conventional pharmaceutical composition such as powders, fine granules, granules, tablets, dragee, micro- 
capsules, capsules, suppository, solution, suspensbn, emulsion, syrups and the like. If desired, diluents or disintegrators 
(e.g. sucrose, lactose, starch, crystalline cellulose, low-substituted hydroxypropyl cellulose, synthetic aluminum silicate, 
etc.), binding agents (e.g. cellulose, methylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose, polypro- 
pylpyrrolidone, polyvinylpyrrolidone, gelatin, gum arable, polyethyleneglycol, etc.), coloring agents, sweeting agents, 
lubricant (e.g. magnesium stearate. etc.) or the like, may be dispensed with said compositbn. 

The dosage of said composition according to this invention depends on the patient's age, body weight, condttbn, 
etc., and it is generally administered by the oral route at the daily dose level of 1 mg to 1 g as the object compound [I] 
or a salt thereof, preferably 10 mg to 100 mg on the same basis, at the inten/al of 1 to 3 times a day. Typical unit doses 
may be 5 mg, 10 mg, 20 mg, 50 mg, 100 mg and the like, although these are only examples and not limitative, of course. 

The f olk>wing Prepaiatbns and Examples are given for the purpose of illustrating the present invention in more detail. 

Preparation 1 

A mixture of 2-acetylamino-4-hydroxymethylthiazole (7.0 g) and N-chlorosuccinimide (6.5 g) in acetb acid (70 ml) 
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was heated at 40*C for 3.5 hours with stirring. The reaction mixture was concentrated under reduced pressure and the 
residue was added the aqueous sodium bicarbonate. The mixture was extracted with a mixture of ethyl acetate and 
tetrahydrofuran (1:1). washed with water and dried over magnesium sulfate. The solvent was concentrated under re- 
duced pressure and the residue was triturated with isopropyi ether. The precipitates were collected by filtration, washed 
s with isopropyi ether and dried in vacuo to give 2-acetytamino^-chloro-4-hydroxymethylthiazole (7.3 g, yield : 78.5%). 
mp:145-146*C 

IR (Nujol) : 3150, 1690, 1550. 1285 cm-^ 

NMR (DMSO-dg. 60MHZ, ppm) : 2.17 (3H. s). 4.17 (2H. d. J=5Hz). 5.17 (1H. t. J=:5Hz) 
Mass : M*2 208, M+i 207, M 206. nVe 164. 147. 135 

10 

Preparation 2 

A mixture of 2-amlno-4-methylthiazole hydrochloride (1.5 g) and N-chlorosuccinimide (1.6 g) in acetic acid (15 ml) 
was heated 40" C for 5.5 hours with stirring. The reaction mixture was poured into ice water and the solution was adjusted 
IS to pH 8.5 using sodium bicartjonate. The mixture was extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1), 
washed with aqueous saturated sodium chloride and dried over magnesium sulfate. The solvent was concentrated under 
reduced pressure to give 2-amlno-5^loro-4-methytthiazole (1 .4 g, yield: 94.6%, oil). 
NMR (DMSO-dg. 200MHZ, ppm) : 2.09 (3H, s). 7.00 (2H, brs) 
Mass : M+2 150, M+i 149. M 148. m/e 133. 113. 99 

20 

Preparation 3 

To a solutbn of 2-amino-4-methylthia2ole hydrochloride (3.0 g) in acetic acid (20 ml) was added once N-bromosuc- 
cinimide (4.0 g) at room temperature with stirring. The mixture was stirred at room temperature for 1.5 hours and the 
reaction mixture was poured into isopropyi ether under ice cooling. The precipitates were collected by filtration, washed 
with ethyl ether and dried in vacuo to give 2-amino-6-bromo-4-methylthia2ole hydrochloride (4.1 g, yield : 89.1%). 
mp: 175-178»C(dec.) 
IR (Nujol) : 3200, 2500-2700, 1635 cm-i 
NMR (DMSO-de. 200MHZ. ppm) : 2.14 (3H, s). 8.90 (3H. br s) 
30 Mass : M+3 196, M+2 195. M+' 194, M 193. m/e 192, 191, 149, 123, 113 

Example 1 

A mixture of 2-amino<4-(4-aminobenzoyl)thrazole (6 g) and methoxyamine hydrochloride (1 3 g) in methanol (600 
3S ml) was stin^ed at room temperature for 16 hours. The reaction mixture was concentrated under reduced pressure and 
then to the residue was added water. The solution was adjusted to pH 8.5 using 10% aqueous sodium bicarbonate 
under ice-cooling. The precipitates were collected by filtratbn. washed with water and recrystallized from ethanolto give 
2-amino-4-[(4-aminophenyl)methoxyiminomethyt]thiazole (4.9 g, yield : 72.1%). 
mp: 181-183»C 
40 IR (Nujol): 3350, 3100. 1605, 1510, 1380 cm-i 

NMR (DMSO-dg. 60MHZ. ppm) : 3.73 (3H, s), 5.29 (2H. s), 6.46 (2H, d, J=9Hz). 6.95 (1H. s), 7.00 (2H, d, J=9Hz) 
Mass : M+i 249. M 248. m/e 217, 203 

Example 2 

45 

A mixture of 2-acetylamino-4-chloromethytthiazole (1.9 g). 4-nitrothiophenol (1.6 g) and potassium carbonate (2.0 
g) in a N.N-dimethylformamide (50 ml) was heated at 100*C for 3 hours with- stirring. The reaction mixture was con- 
centrated under reduced pressure and the residue was triturated with water. The precipitates were collected by filtration, 
washed with water and dried in vacuo to give 2-acetylamino-4-(4-nitrophenylthiomethyl)thiazole (2.95 g, yield : 95.5%). 
so mp:165-166'C 

IR (Nujol) : 3150. 1655. 1595, 1545. 1600, 1335, 1290 cm-i 

NMR (DMSO-de. 60MHZ. ppm) : 2.17 (3H, s). 467 (2H. s), 7.15 (1H. s), 7.60 (2H, d. J=8Hz), 8.17<2H, d, J=8Hz) 
Mass : M*i 310, M 309. m/e 267, 246. 155, 124. 113 

ss Example 3 

To a mixture of 2-acetylamino-4-(4-nltrophenylthiomethyl)thiazole (11 g) and ammonium chloride (2 g) in a mixture 
of tetrahydrofuran (200 ml), ethanol (200 ml) and water (100 ml) was added portbnwise the iron powder (1 7 g) at 80**C 
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with stirring. The mixture was refluxed for 3 hours with stirring. The reaction mixture was filtered by suction and the 
filtrate was concentrated under reduced pressure and then the residue was triturated with water. The precipitates were 
collected by filtration, washed with water and dried in vacuo to give 2-acetylamino-4-(4-aminophenylthiomethyl)thiazole 
(9.3 g, yield : 93.6%). 
S I R (Nujol) : 3400. 3250, 31 50, 1 690, 1 545. 1 370. 1 220 cm-i 

NMR (DMSO-dg. 90MHZ, ppm): 2.10 (3H, s). 3.90 (2H, s), 5.20 (2H, s), 6.50 <2H. d. J=8Hz). 6.70 (1H. s), 7.05 
(2H, d, J=8Hz), 12.10 (1H,s) 

Mass : M+1 280. M 279, m/e 236, 220, 216, 205 

10 Example 4 

To a solution of 2-acetylamino-4-(4-aminophenylthiomethyl)thiazole (9.0 g) in ethyl acetate (300 ml) was added 
portionwise the 3-chloroperbenzoic acid (17 g) at S^C with stirring. The mixture was stirred at room temperature for 16 
hours. The reaction mixture was washed with aqueous sodium bicarbonate and dried over magnesium sulfate. The 
IS solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chromatography on 
silica gel (silica gel 60, 70-230 mesh; Merck : 300 g) and eluted with a mixture of chloroform and methanol (10:1). The 
fractions containing the objective compound were combined and concentrated under reduced pressure to give 
2-ac6tylamino-4-(4-aminophenyl8ulfonylmethyl)thiazole (4.85 g. yield: 48.3%). 
mp: 135-1 37''C 

so IR (Nujol) : 3450. 3350. 3200. 1680. 1635. 1595. 1550. 1300 cm-^ 

NMR (DMSO-dfi. 60MHZ, ppm) : 2.17 (3H, s), 4.50 (2H, s), 6.17 (2H, s), 6.63 (2H. d. J=8Hz), 6.90 (1H, s), 7.35 
(2H, d, J=8Hz) 

Example 5 

25 

A solution of 2-acetylamino-4-(4-aminophenylsulfonylmethyl)thiazole (4.8 g) in a mixture of acetic acid -(35 ml) and 
6N-ac|ueous hydrochloric acid (10 ml) was refluxed for 2.5 hours with stirring. The reaction mixture was poured into 
ice-water and then the solution was adjusted to pH 6.0 using 10% aqueous sodium bicarbonate with stirring. The pre- 
cipitates were collected by filtration, washed with water and dried in vacuo to give 2-amino-4-(4-aminophenylsutfonyl- 
30 methyl)-thiazole (2.50 g, yield : 60.2%). 
mp : 203-206»C (dec.) 

IR (Nujol) : 3450. 3350. 1630. 1595. 1530 1380 cm-"" 

NMR (DMSO-dfi, 60MHZ. ppm) : 4.20 (2H, s). 6.03 (2H. s), 6.27 (1H. s). 6.57 (2H, d. J=8Hz). 6.85 (2H, s). 7.33 
(2H. d, J=8Hz) 
35 Mass : M 269, m/e 205. 162. 140. 113 

Example 6 

A mixture of 4-nitrothiophenol (9.3g), 2-amino-4-chloromethylthiazolehydrochbride(11 g) and potassium carbonate 
40 (20 g) in N.N-dimethylformamide (200 ml) was heated at 85-90'C for 5 hours with stin*ing. The reaction mixture was 
concentrated under reduced pressure and the residue was triturated with water. The precipitates were collected by 
filtration, washed with water and dried in vacuo to give 2-amino-4-(4-nitrophenylthiomethyl)thiazote (15.80 g, yield : 
98.6%). 

IR (Nujol) : 3400. 3100. 1630. 1530, 1340 cm-^ 
45 NMR (DMSO-dfi, 60MHZ. ppm) : 4.23 (2H, s), 6.60 (1 H, s), 7.03 (2H, s), 7.63 (2H, d. J=9Hz), 8.20 (2H, d, J=9Hz) 

Mass : M+i 268, M 267. m/e 237, 177. 113 

Example 7 

so To a mixture of 2-amino-4-(4-nitrophenylthiomethyl)-thiazole (15 g) and ammonium chloride (2 g) in a mixture of 
tetrahydrofuran (100 ml), ethanol (150 ml) and water was added portionwise added the iron powder (15 g) at SO'C with 
stirring. The mixture was refluxed for 2 hours with stirring. The reaction mixture was filtered by suction and the filtrate 
was concentrated under reduced pressure. The residue was extracted with a mixture of tetrahydrofuran and ethyl acetate 
(1 :1), washed with saturated aqueous sodium chloride and dried over magnesium sulfate. The solvent was evaporated 

ss in vacuo and the residue was triturated with chbroform. The precipitates were collected by filtration, washed with ether 
and dried in vacuo to give 2-amino-4-(4-aminophenylthiomethyl)-thiazole (10.50 g. yield : 73.0%). 
mp: 130-1 32**C 

IR (Nujol) : 3425, 3350, 1630. 1605. 1595, 1535, 1495, 1440, 1380, 1340. 1280 cnrri 
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NMR (DMSO-de. 90MH2, ppm) : 3.70 (2H, s). 5.15 {2H. s). 6.10 (1H, s), 6.45 (2H, d. J=9H2). 6.83 (2H. s). 7.00 
(2H, d. J=9H2) 

Mass : M+1 238, M 237. m/e 204. 124, 113 

s Example 8 

A solution of 3-chloroperbenzoic acid (4.9 g) in dichloromethane (100 ml) was dropwise added to a solution of 
2-amino-4-(4-aminophenylthjomethyl)thiazole (5.1 g) in a mixture of dichloromethane (200 ml) and N,N-dimethylforma- 
mkJe (10 ml) at 5»C with stirring. The mixture was stirred at 5*C for 1 .5 hours with stirring. The precipitates were collected 
10 by filtration, washed with ethyl acetate and dried in vacuo to give solid. The solid was recrystallized from ethanol to give 
2-amino-4-(4-aminophenylsutfinylmethyl)thiazole (4.70 g, yield : 86.3%). 
IR (Nujol) : 3350-3100, 1620, 1600, 1500. 1380, 1300 cm-i 

NMR (DMSO-dg, 60MHZ. ppm) : 3.87 (2H. s). 6.27 (2H, s). 6.67 (2H. d, J=9Hz), 7.00 (2H. s). 7.30 (2H. d. J=9Hz), 
7.67 (1H. s) 

IS Mass : M+ 254. M 253, m/e 237. 205. 1 56. 1 39 

Example 9 

To a solution of 2-amino-4-(4-aminophenylsulfinylmethyl)thiazole (2.8 g) in N.N-dimethylformamide (30 ml) was 
20 added portlonwise the 3-chloroperbenzoic acid (2.6 g) at 5" C with stirring. The mixture was stirred at room temperature 
for 2 hours and then the solution was poured into ice-water. The precipitates were collected by filtratbn, washed with 
aqueous sodium bicarbonate, washed with water and dried in vacuo to give 2-amino-4-(4-aminophenylsulfonylmethyl) 
-thiazole (2.85 g. yield 95.6%). 
mp : 204-208''C (dec.) 
2S IR (Nujol) : 3375, 3275. 3150, 1615, 1595, 1295. 1140 cwr^ 

NMR (DMSO-de. 60MHZ, ppm) : 4.30 (2H, s). 6.10 (2H, s). 6.30 (1H, s), 6.67 (2H, d, J=8Hz). 6.95 (2H. s). 7.43 
(2H, d. J=eHz) 

Mass :M 269. m/e 220, 205 

30 Example 10 

A mixture of 2-acetyiamino-5-chlorothiazole (5.3 g). 4-mercaptopyridine (3.4 g) and potassium carbonate in 
N.N-dimethylformamide (50 ml) was heated at 120'C for 2.5 hours with stirring. The reaction mixture was concentrated 
under reduced pressure and the residue was triturated with water. The precipitates were collected by filtration, washed 
35 with water and dried in vacuo to give 2-acetylamino-5-(4-pyridylthb)thia2ole (6.3 g. yield : 83.7%). 
IR (Nujol) : 3150, 1680. 1580. 1300 cm-i 

NMR (DMSO-dg, 90MHZ. ppm) : 2.23 (3H, s). 7. 1 0 (2H, d, J=6Hz), 7.80 (1 H, s). 8.40 (2H. d, J=6Hz), 1 1 .90 (1 H. br s) 
Example 11 

A mixture of 2-ac9tylamino-5-(4-pyridylthio)thiazole (4.7 g), acetic acid (35 ml) and 6N-aqueous hydrochloric acid 
(10 ml) was refluxed for 2 hours with stirring. The reaction mixture was concentrated under reduced pressure and the 
residue was dissolved in water. The solution was adjusted pH 6.5 using aqueous sodium bicarbonate under ice cooling. 
The precipitates were collected by filtration, washed with water and dried in vacuo to give 2-amino-5-(4-pyridytthio) 
thiazole (2.7 g. yield : 69.5%). 
mp: 180-1 65<'C (dec.) 

IR (Nujol) : 3270. 3150, 1630. 1580. 1380 cm-i 

NMR (DMSO-dg, 90MHZ, ppm) : 7.13 (2H, d, J=6Hz). 7.30 (1H. s), 7.60 (2H, s). 8.40 (2H, d. J=6Hz) 
Mass : M^^ 210. M 209. m/e 186. 150. 131, 99 

Example 12 

To a mixture of 2-amino-5-(4-pyridyithio)thiazole (4.0 g) in a mixture of chlorofomn (300 ml) and N,N-dlmethylforma- 
mide (10 ml) was added dropwise the solution of 3-chloroperfoenzolc acid (4.5 g) in chbroform (100 ml) at 5'C with 
55 stirring. The mixture was stirred at 5°C for 26 hours under ice cooling. The reaction mixture was washed with aqueous 
sodium bicarbonate and water and dried over magnesium sulfate. The solvent was concentrated under reduced pressure 
to give solid. The solid was subject to column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck : 250 g) 
and eluted with a mixture of chloroform and methanol (10:1). The fractions containing the objective compound were 



13 



EP 0 412 404 B1 



combined and concentrated under reduced pressure to give 2-amino-5-(4-pyridylsutfinyl)thiazole (2.5 g, yield: 58.1%). 
nnp; 193-195*0 

IR(Nuiol): 3350, 3250, 1610, 1575. 1525. 1280, 1220 cm-i 

NMR PMSO-C^. 60MHZ, ppm) ; 7.62 (2H. d, J=6Hz), 7.87 (1H. s), 7.97 (2H, s). 8.80 (2H. d, J=6Hz) 
s Mass : M 225, m/e 209, 177. 147, 1 31 

ExampiQ 13 

A mixture of 2-ac6tylamino-5-chlorothiazol6 (5.3 g), 2-mercaptopyridine (3.5 g) and potassium carbonate (6.2 g) in 
10 N,N-dimethylfomnamide (50 ml) was heated at 130"C for 3.5 hours with stirring. The reaction mixture was concentrated 
under reduced pressure and the residue was triturated with water. The precipitates were collected by filtration, washed 
with water and dried in vacuo to give 2-acetylamino-5-{2-pyrldyIthio)thiazole (5.70 g. yield : 76.0%). 
mp : 1 85-1 8B»C (dec.) 

IR (Nuiol) : 3150, 1695, 1575, 1300, 1280, 1230 cm"! 
IS NMR (DMSO-de, 60MH2. ppm) : 2.20 (3H. s). 7.00-7.40 (2H, m), 7.70-7.90 (2H, m), 8.50 (1H. m). ^2.A0 (1H, s) 

Mass : 252, M 251, m/e 209, 176, 167 

Example 14 

20 A mixture of 2-ac9tylamino-5-(2-pyridylthio)thla2ole (5.0 g) in a mixture of acetic acid (50 ml) and aqueous 6N-hy- 
drochlorjc acid (10 ml) was refluxed for 2 hours with stirring. The reaction mixture was concentrated under reduced 
pressure and the residue was dissolved in water. The solution was adjusted to pH 8.5 using aqueous sodium bicarbonate, 
and then the mixture was extracted with ethyl acetate. The organic layer was washed with water and dried over mag- 
nesium sulfate. The solvent was concentrated under reduced pressure and the residue was triturated with a solution of 
2S hydroch tone acid in ethanol. The precipftates were collected by filtration, washed with isopfopyl ether and dried in vacuo 
to give 2-amino-5-(2-pyridylthb)thiazole dihydrochloride (4.60 g, yield : 85.6%). 
mp : 220-22S''C (dec.) 
IR (Nujol ) : 2550-2300, 1620. 1595 cm-i 

NMR (DMSO-de, 60MH2, ppm) : 7.20-7.60 (2H, m), 7.70-8.00 (4H. m), 8.55 (1H, m), 10.50 (3H, br s) 
30 Mass : mfe 209 (free). 1 87. 1 67, 1 23 

Example 15 

To a solution of 2-amino-5-(2-pyridylthio)thlazole dihydrochtoride (4.0 g) In chloroform (1 00 ml) was dropwise added 
3S the solution of 3-chloroperbenzoic acid (5.0 g) in chloroform (1 00 ml) at 5<*C with stirring. The mixture was stirred at 5"C 
for 1.5 hours. The reaction mixture was washed with aqueous eodium bicarbonate and dried over magnesium sulfate. 
The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chromatography 
on silica gel (silica gel 60, 70-230 mesh; Merck : 100 g) and eluted with a mixture of chbroform and methanol (10:1). 
The fractions containing the objective compound were combined and concentrated under reduced pressure to give 
40 2-amino-5-(2-pyridylsulfinyl)thiazol6 (3.4 g. yield : 78.9%). 
mp : 200-202»C (dec.) 

IR (Nujol) : 3300, 3150, 1630, 1575, 1270, 1225 cm-i 

NMR (DMSO-dg, 90MHZ. ppm) : 7.40-7.60 (1H. m), 7.70 (1H, s), 7.73 (2H, s). 7.90-8.20 (2H. m), 8.60 (1H, m) 
Mass : M 225. m/e 209, 147. 115 

45 

Example 16 

To a solution of 2-amino-5-(2-pyrldylthio)thlazole (5.7 g) in chloroform (450 ml) was dropwise added the solution of 
3-chlorop6rbenzoic acid (15 g) in chloroform (100 ml) at 5°C with stirring. The mixture was stirred at room temperature 
^ for 16 hours. The reaction mixture was washed with aqueous sodium bicarbonate and dried over magnesium sulfate. 
The solvent was concentrated under reduced pressure to give 2-amino-5-(2-pyridylsulfonyl)-thiazole (2.2 g, yield : 33%). 
mp:178-182*C(dec.) 

IR (Nujol) : 3375, 3300. 3150, 1645, 1610. 1525, 1320, 1220 cm'i 
NMR (DMSO-dg. 60MHZ, ppm) : 7.55-7.80 (2H, m), 8.00-8.30 (4H, m), 8.77 (1H, m) 
ss Mass : M+1 242, M 241, m/e 177, 156, 135 



14 



EP 0 412 404 B1 



Example 17 

A mixture of 2-ac8tamtdo-5-chlorothia2ofe (14.3 g), 2snGrcaptopyrimidine (10 g) and potassium carbonate anhy- 
drous (22.4 g) in N,N-dimethylformamlde (280 ml) was stirred at 150'C an hour. The reaction mixture was poured Into 
s water with stirring under ice cooling. The miscture was extracted with ethyl acetate, washed with water and dried over 
magnesium sulfate. The organic layer was concentrated under reduced pressure to give solid. The solid was triturated 
with water, and the precipitates were collected by filtration, washed with water and dried in vacuo to give 2-ac6tamido-5< 
(2-pyrimidtnytthio}thiazole (12.30 g, yield : GO.2%). 
mp : 225''C (dec.) 
10 IR (Nujol) : 3170, 1645, 1555, 1310 cm-i 

NMR (DMSO-dg, 60MHZ, ppm) : 2.20 (3H, s), 7.33 (IH, t, J=4Hz), 7.70 (1 H, s), 8.68 (2H. d, J=4Hz), 1 2.33 (1 H, br s) 
Mass : M+2 254, M+1 253, M 252. m/e 210, 168 

Example 18 

IS 

Starting trom 2-acetamldo-5-(2-pyrlmldlnylthio)thiazoIe. 2-amlno-5-(2-pyrimldinylthio)thia2oIe (2.02 g, yield : 22.0%) 
was obtained 

mp: 176-177*0 

IR (Nujol) : 3270, 3100. 1655, 1565. 1555, 1540 cm-"" 
20 NMR (DMSO-dg. 60MHZ. ppm) : 7. 1 3-7.57 (4H, m). 8.40-8.77 (2H. m) 

Mass : 212, M+i 211. M 210. w/b 168, 124 

Example 19 

2S Amixture of 2-acGtylamino-5-chlorothiazole (5.3 g), 1-methyl-2-mercaptoimldazole (3.6 g) and potassium carbonate 

(6.2 g) in N.N-dimethylformamide (50 ml) was heated at 130*C for 5.5 hours with stirring. The reaction mixture was 
concentrated under reduced pressure and the residue was triturated with water. The precipitates were collected by 
filtration washed with water and dried in vacuo to give 2-acetylamlno-5-(1-methyllmldazol-2-ylthlo)-thiazole (6.95 g, 
yield: 91.2%). 

30 mp:155-160"'C(dec.) 

IR (Nujol) : 3400, 1690. 1565. 1300 cvrr^ 

NMR (DMSO-dg, 90MHZ. ppm) : 2.10 (3H, s). 3.70 (3H, s). 6.90 (IH. s), 7.26 (1H, s). 7.60 (1H, s) 
Mass : M-^'' 255, M 254, m/e 21 2, 1 79, 1 70, 1 1 4 was obtained by refluxing in a mixture of ethanol and concentrated 
hydrochloric acid with stirring. The reaction mixture was concentrated under reduced pressure and the residue was 
3$ dissolved in water. The solution was adjusted to pH 12 using aqueous sodium hydroxide with stirring under \ce-cooling. 
The mixture was extracted with ethyl acetate, washed with water and dried over magnesium sulfate. The organic layer 
was concentrated under reduced pressure to give solid. The solid was subjected to column chromotography on silica 
gel and eluted with a mixture of chloroform and methanol (100 : 1). The fractions containing the objective compounds 
were combined and evaporated to dryness In vacuo to give the desired compound. 

40 

Example 20 

A solution of 2-acetylamino-5-(1-methylimidazol-2-ylthio)thiazole (7.0 g) in a mixture of acetic acid (100 ml) and 
aqueous 6N-hydrochlorlc acid (20 ml) was refluxed tor 3.5 hours with stining. The reaction mixture was concentrated 
^ under reduced pressure and the residue was adjusted to pH 8 using aqueous sodium bicarbonate under ice <:ooling. 
The precipitates were collected by filtration, washed with water and dried in vacuo to give 2-amino-5-(l-methylimida- 
zol-2-ylthio)thia2ole (4.9 g, yield : 83.9%). 
mp : 1 80-1 90'*C (dec.) 

IR (Nujol) : 3300, 3150, 1620, 1530, 1280. 1220 cm"' 
so NMR (DMSO-de, 60MHZ. ppm) : 3.77 (3H. s), 7.03 (IH, s). 7.25 (IH. 8), 7.37 (IH, s) 

Mass : M+1 213, M 212, m/e 179. 170. 126. 114 

Example 21 

ss To a mixture of 2-amino-5-(4-pyridylthlo)thlazole (2.5 g) and pyridine (3 g) in N.N-dimethylformamide (25 ml) was 

added dropwise the 4-fluorobenzoyl chloride (2.7 g) at 5*C under ice cooling with stirring. The mixture was stirred at 
5*^0 for 4 hours under ice cooling. The reaction mixture was concentrated under reduced pressure and the residue was 
triturated with water. The precipitates were collected by filtration, washed with water and dried In vacuo to give 2-(4-fluor- 
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obenzoylamino)-5-(4-pyridylthio)thiazole (2.5 g, yield: 63.1%). 
mp : 220-225''C (dec.) 

(R (Nujol) : 3150, 1670, 1605, 1587. 1550, 1295. 1230 cm"^ 

NMR (DMSO-de. 60MHZ. ppm) : 7.10-7.67 (4H. m), 7.95 (1H. s). 8.10-8.60 (4H. m), 12.86 (1H, s) 
5 Mass : M'-i 332. M 331. m/e 209, 123. 95 

Example 22 

A mixture of 4-chbromethyl-2-formylamlnotliiazole (1 .86 g), 4-mercaptopyrldine (1 .23 g) and potassium cartx)nate 
10 (1 .8 g) in N.N-dimethylformamide (20 ml) was heated at 100"C for 2 hours with stirring. The reaction mixture was con* 
centrated under reduced pressure and the residue was triturated with water. The precipitates were collected by filtration, 
washed with water and dried in vacuo to give 2-tormylamino-4-(4-pyridylthiomethyl)-thiazole (1 .7 g, yield : 68.0%). 
mp: 182-1 84»C 

IR (Nujol) : 1675. 1650, 1585, 1560, 1270 cm~' 
IS NMR (DMSO-dfi, 60MHZ, ppm) : 4.30 (2H, s), 7.15 (1H, s), 7,33 (2H, d, J=6Hz), 8.33 (2H. d, J=6Hz), 8.45 (1H. s) 

Mass: M'-i 252, M 251. m/e 223, 155. 141, 113 

Example 23 

20 A mixture of 2-formylamino-4-(4-pyridylthlomethyl)-thiazole (1 .6 g) and N-chlorosucclnimide (1 .5 g) In acetic acid 
(25 ml) was heated at 40-50''C for 5 hours with stim'ng and then the mixture was allowed to stand at room temperature 
for 1 6 hours. The reaction mixture was concentrated under reduced pressure and the residue was triturated with aqueous 
sodium bicarbonate. The precipitates were collected by filtration washed with water and dried in vacuo to give 5-chlo- 
ro-2-formylamino-4-(4'pyridylthlomethyl)thiazole (0.85 g, yield : 46.8%). 

2S rnp : 200-203''C (dec.) 

IR (Nujol) : 1680. 1665, 1587, 1300 cm-^ 

NMR (DMSO-dfi, 60MHZ. ppm) : 4.37 (2H, s), 7.40 (2H. d, J=6Hz), 7.47 (2H, d. J=6Hz). 8.53 (1 H. s), 1 2.50 (1 H. s) 
Mass : M*^ 288. M*a 287. M+i 286, M 285. m/e 256, 250, 175, 147 

30 Example 24 

A solution of 5-chloro>2-formylamino-4-(4-pyridy]thiomethyl)thiazole (4.9 g) in a mixture of ethanol (25 ml), tetrahy- 
drofuran (20 ml) and concentrated hydrochloric acid (7 ml) was stirred at room temperature for 4 hours. The reaction 
mixture was concentrated under reduced pressure and the residue was dissolved in water. The solution was adjusted 
3S to pH 8 using aqueous sodium bicarbonate under ice-cooling. The precipitates were collected by filtration, washed with 
water and dried in vacuo to give 2-amino-5-chloro-4-(4-pyridylthiomethyl)^hiazole (0.26 g, yield : 56.6%). 
IR (Nujol) : 3350, 3250, 1685, 1530 crn-i 

NMR (DMSO-de. 60MH2. ppm) : 4.13 (2H. s), 7.33 (2H. d, J=6Hz), 7.43 (2H, S). 8.50 (2H. d, J=6Hz) 
Mass : M'-^ 259, M+i 258. M 257. m/e 220. 147, 111 

40 

Example 25 

A mixture of 4-chloromethyl-2-formylaminothiazole (1 .76 g), 4-nltrothlophenol (1 .7 g) and potassium carbonate (1 .8 
g) in N.N-dirHethylformamide (20 ml) was heated at lOO'C with stirring. The reaction mixture was poured into ice-water 
^ and stirred at 5^0 for an hour. The precipitates were collected by filtration, washed with water and dried in vacuo to give 
2-fomr»ylamlno-4-(4-nitrophenylthiomethyl)thiazole (2.3 g, yield : 78%). 
mp:158-160*C 

IR (Nujol) : 3500, 1680. 1595. 1550, 1330 cm-' 

NMR (DMSOcle. 60MHZ. ppm) : 4.40 (2H, s). 7.13 (1H, s), 7.58 (2H, d, J=t8Hz), 8.10 (2H; d, JrSHz), 8.50 (1H, s) 
so Mass : M 295, m/e 265, 141 , 11 3 

Example 26 

Toa mixture of 2-formylamino-4'(4-nitrophenylthiomethyl)thiazole (2.2 g) and ammonium chloride (0.5 g) in a mixture 
ss of tetrahydrofuran (30 ml), ethanol (50 rtil) and water (1 0 ml) was added portionwise the iron powder at BO^C with stirring. 
The mixture was refluxed for 2 hours with stirring. The reaction mixture was filtered by suction and the residue was 
triturated with water. The precipitates were collected by filtration, washed with water and dried In vacuo to give 
2-formylamlno-4-(4naminophenylthiomethyl)thiazole (1.6 g. yield : 81%). 
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mpiiBO-iea^c 

IR (Nujol) : 3350, 3300, 1680, 1625, 1600, 1325, 1290 cm-i 

NMR (DMSO-dg, 60MHZ, ppm) : 4.00 (2H. s). 5.23 (2H, s). 6.57 (2H, d. J=8Hz), 6.83 (1 H. s), 7.10 (2H, d. J=8H2). 
8.50 (1H, s) 

s Mass : M+i 266, M 265, m/e 237, 205. 1 41 . 1 24 

Example 27 

A mixture of acetic anhydride (1 .84 g) and formic acid (0.9 g) was heated at SO^C for 0.5 hours with stirring. The 
10 solution was cooled at room temperature and to the solution was added the 2-fomriylamino-4-(4naminophenylthiomethyl) 
thiazole (1 .6 g). The mixture was stirred at room temperature for 6.5 hours and then the mixture was poured into ice-water 
The precipitates were collected by filtration, washed with water and dried In vacuo to give 2-formylamino-4-(4-f ormylami- 
nophenylthiomethyl)thiazole (1.7 g, yield : 96.7%). 
mp ; 1 95-1 97'*C (dec.) 
IS IR (Nujol) : 3150, 1680, 1660, 1595, 1525, 1310, 1290 cm-^ 

NMR (DMSO-de, 60MHZ, ppm) : 4.30 (2H. s), 7.10 (1H. s), 7.47 (2H. d, J=8Hz). 7.73 (2H, d. J=8Hz). 8.40 (1H. 
s), 8.60 (1H, s). 10.33 (1H, e). 12.20 (1H. s) 

Mass : M+1 294. M 293, m/e 265. 153, 141, 113 

20 Example 28 

To a solution of 2-formylamino-4-(4-formylamlnophenylthiomethyl)thiazole (2.9 g) In acetic acid (30 ml) was portion- 
wise added N-chlorosuccinimlde at 50'C with stirring. The mixture was heated at 50" C with stirring. The reaction mixture 
was concentrated under reduced pressure and the residue was triturated with water. The mixture was extracted with a 

25 mixture of ethyl acetate and tetrahydrofuran (1 :1 ), washed with water and dried over magnesium sulfate. The solvent 
was concentrated under reduced pressure to give solid. The solid was subjected to column chromatography on silica 
gel (silica gel 60, 70-230 mesh; Merck : 1 50 g) and e luted with a mixture of chlorofomri and methanol (10:1). The fractions 
containing the objective compound were combined and concentrated under reduced pressure to give 5-chlo- 
ro-2-fomftylamino-4-(4-formylaminophenylthiomethyl)thiazole (2.0 g, yield : 61.2%). 

30 mp:130-150''C(dec.) 

IR (Nujol) : 3350, 3200, 1710, 1690-1640, 1590 cm"! 

NMR (DMSO-de, 90MHZ, ppm) : 4.80 (2H, s). 7.26 (2H, d, J=8Hz), 7.56 (2H, d. J=8Hz). 8.25 (1H, s), 8.50 (1H. 
S). 10.23 (1H, S). 12.57(1H. 8) 

Mass : M 327. m/e 298. 292. 263. 234. 204 

35 

Example 29 

A solution of 5-chloro-2-formylamlno-4-(4-fomrtylamlnophenyllhlomethyl)thia20le (3.5 g) in a mixture of concentrated 
hydrochloric acid (9 ml), methanol (30 ml) and tetrahydrofuran (30 ml) was stirred at room temperature for 4 hours. The 
40 reaction mixture was concentrated under reduced pressure and the residue was dissolved In water. The solution was 
adjusted to pH 8 using aqueous sodium bicarbonate with stining under ice cooling. The precipitates were collected by 
filtration, washed with water and dried in vacuo to give solid. The solid was subjected to column chromatography on 
silica gel (silica gel 60, 70-230 mesh; Merck : 150 g) and eluted with a mixture of chloroform and methanol (10:1 ). The 
fractions containing the objective compound were combined and concentrated under reduced pressure to give 2-ami- 
45 no-4-(4-aminophenylthiomethyl)-5-chlorothia2ole (2.3 g. yield : 79.3%). 
mp: 158-1 63»C (dec.) 

IR (Nujol) : 3325, 3200, 3150, 1620, 1595, 1495, 1325, 1290 cm""" 

NMR (DMSO-de, 60MHZ. ppm) : 4.33 (2H, s). 5.50 (2H. br s), 6.60 (2H. d, J=8H2). 7.10 (2H, d. J=8Hz). 7.25 (2H, 

brs) 

BO Mass : M 271 . m/e 267. 236, 221 . 204. 124 

Example 30 

A mixture of 2-acetylamino-5-chloro-4-hydroxymethylthiazole (1 g), 4-mercaptopyrkline (0.6 g) and potassium car- 
55 bonate (1 g) In N,N-dlmethylformamide (20 ml) was heated at 1 1 0*C for 8 hours with stirring. The reaction mixture was 
poured into ice water and filtered by suction. The filtrate was extracted with a mixture of ethyl acetate and tetrahydrofuran 
(1 :1) and dried over magnesium sulfate. The solvent was concentrated under reduced pressure to give solid. The solid 
was subjected to column chromatography on siltea gel (siifca gel 60. 70-230 mesh; Merck : 75 g) and eluted with a 
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mixture of chtoroform and methanol (10:1). The fractions containing the objective compound were combined and con- 
centrated under reduced pressure to give 2-acetylamino-4-hydroxymethyl-5-(4-pyrldylthio)thiazole (0.90 g, yield : 
64.3%). 

mp : 220-222'»C (dec.) 

S NMR (DMSO-dg. 90MHZ. ppm) 2.16 (3H, s), 4.40 (2H. d, J=6Hz). 5.13 (1H. t. J=6Hz). 7.05 (2H, d. J=6Hz). 8.30 

(2H. d. J=6Hz). 12.43 (1H, s) 

Mass : M+1 282. M 281. m/e 239, 220, 205. 188 

Example 31 

10 

A mixture of 2-acetylamino-4-hydroxymethyl-5-(4-pyridylthio)thiazole (3.0 g) in a mixture of concentrated hydrochlo- 
ric acid (8 ml) and ethanol (100 ml) was refluxed for 2.5 hours with stirring. The reaction mixture was concentrated under 
reduced pressure and the residue was triturated with acetone. The precipitates were collected by filtfatlon, washed with 
isopropyl ether and were recrystallized from a mixture of ethanol and isopropy I ether to give 2-amino-4-hydraxymethyl-5- 
is (4-pyridylthio)thlazole dihydrochloride (2.5 g, yield : 75.3%). 
mp:231-237»C(dec.) 
IR (Nujol) : 3350, 2300, 1610. 1560 cm-i 

NMR (DMSO-dg. 90MHZ. ppm) : 4.30-4.55 (3H. m). 7.80 (2H. d. J=6Hz). 8.65 (2H. d, J=6Hz). 8.83 (4H, br s) 
Mass : M 239. m/e 222, 210. 188 

20 

Example 32 

Starting from 2-amino-5-(4-pyrldylthio)thiazole 2-amino-5-(4-pyridylsulfonyl)thiazole (0.73 g, yield : 17.1%) was ob- 
tained according to a similar manner to that of Example 16. 
2S mp:217»C(dec.) 

IR (Nujol) : 3260, 3100, 1620. 1580, 1525 cm-i 

NMR (DMSO-de. 90MHZ. ppm) : 7.73-7.86 (3H, m), 8.20 (2H. br s), 8.55 (2H. d. J=6Hz) 
Mass : M*2 243, M+i 242, M+ 241. m/e 209. 195 

30 Example 33 

A mixture of 2-acetylamino-5-chlorothiazole (1 .76 g), 5-mercapto-2-methyl-1 ,3.4-thiadia20le (1 .3 g) and potassium 
carbonate (2.0 g) in N.N-dlmethylformamlde (40 ml) was heated at 120"C for 4 hours with stirring. The reaction mixture 
was concentrated under reduced pressure and water was added to this residue. The mixture was extracted with a mixture 

35 of tetrahydrof uran and ethyl acetate (1:1), washed with aqueous saturated sodium chloride and dried over magnesium 
sulfate. The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chro- 
matography on silica gel (silica gel 60, 70-230 mesh; Merck : 1 50 g) and eluted with a mixture of chlorofonm and methanol 
(1 0:1 ). The fractions containing the objective compound were combined and concentrated under reduced pressure to 
give 2-acetylamino-5-(2-methyl-1,3.4-thiadiazol-5-ylthio)-thiazole (1.65 g. yield : 60.7%). 

40 mp : 242-244»C 

IR (Nujol) : 3250, 1695, 1550, 1300 cnri 

NMR (DMSO-de. 200MHZ, ppm) : 2.19 (3H, s), 2.63 (3H. s), 7.95 (1H. s), 12.58 (1H, s) 
Mass : M+i 273. M 272. m/e 230. 188. 155. 131 

45 Example 34 

A mixture of 2-acetylamino-5-(2-methyl-1,3.4-thiadiazol-5-ytthio)thiazole (3.3 g) In a mixture of ethanol (70 ml), tet- 
rahydrofuran (50 ml) and aqueous 6N-hydrochloric acid (200 ml) was refluxed for 6.5 hours with stirring. The reaction 
mixture was concentrated under reduced pressure and the residue was dissolved In water. The solution was adjusted 

so to pH 8.5 using aqueous sodium bicartx3nate and extracted with a mixture of tetrahydrof uran and ethyl acetate (1:1). 
The organic layer was washed with aqueous saturated sodium chloride and dried over nnagnesium sulfate. The organic 
solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chromatography on 
silica gel (silica gel 60, 70-230 mesh; Merck : 150 g) and eluted with a mixture of chloroform and methanol (10:1). TTie 
fractions containing the objective compound were combined and concentrated under reduced pressure to give 2-ami- 

ss no-5-(2-methyl-1 ,3,4-thladlazol-5-ylthio)thiazole (0.85 g, Yield : 58.2%). 
mp : 203-205'C (dec.) 

IR (Nujol) : 3450, 3300. 3100. 1640, 1520, 1485, 1220 cm-'' 

NMR (DMSO-dfi, 200MHZ. ppm) : 2.63 (3H. s), 7.42 (1H, s). 7.75 (2H, s) 
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Mass : 231. M 230, m/e 188, 154, 131, 113 
Example 35 

5 A mixture of 2-acetylamino-5-chlorDthlazole (1 .76 g), 5-mercapto-1 -methyM H-tetrazole (1 .2 g) and pota$sium car- 

bonate (2 g) in N.N-dimethylformamide (40 ml) was heated at 1 SO'^O for 3 hours with stirring. The reaction mixture was 
concentfated under reduced pressure and the residue was triturated with water. The precipitates were collected by 
filtration, washed with water and dried in vacuo to give solid. The solid was subjected to column chromatography on 
silica gel (silica gel 60, 70-230 mesh; Merck : 150g) and eluted with a mixture of chloroform and methanol (10:1). The 

10 fractions containing the objective compound were combined and concentrated under reduced pressure to give 
2-ac©tyIamino-5-(1-methyMH-tetra2ol-5-y«hjo)thiazolo (2.1 g, yield : 82.0%). 
mp : 208-21 0*C 

IR (Nujol) : 3450, 3250. 3150, 1690, 1665. 1550, 1295. 1225 cm"! 
NMR (DMSO^, 200MHZ. ppm) ; 2.17 (3H. s). 4.11 (3H, s). 7.89 (1H, s). 12.61 (1H, s) 
»5 Mass : M+i 257. M 256, m/e 214. 173, 159. 131 

Example 36 

A mixture of 2-acetylamlno-5-(1 -methyl-l H-tetrazol-5-ylthio)thiazole (2.0 g) in a mixture of ethanol (20 ml) and aque- 
20 ous 6N-hydrochloric acid (5 ml) was refluxed for 4 hours with stin'ing. The reaction mixture was concentrated under 
reduced pressure and the residue was adjusted to pH 8 using aqueous sodium bicarbonate under ice cooling. The 
precipitates were collected by filtration, washed with water and the solid was recrystallized from ethanol to give 2-aml- 
nO'5-(1-methyl-IH-tetra20l-5-yllhio)thiazole (0.81 g, yield : 48.5%). 
mp: 186-188*0 (dec.) 

IR (Nujol) : 3400, 3250, 3150, 1612, 1510, 1490. 1216 cnr' 

NMR (DMSO-dg, 200MHZ. ppm) : 4.03 {3H, s), 7.38 (1H, s), 7.63 (2H, s) 

Mass : M'-i 215. M 214. m/e 131, 89, 83 

Example 37 

30 

A mixture of 2-amlno-5-bromothiazole hydrochloride (2.2 g), 4-am'mo-2'mercaptopynmid\ne (2.2 g) and potassium 
caibonate (6.5 g) in N.N-dimethytformamide (1 00 ml) was heated at 90''C for 2.5 hours with stirring. The reaction mixture 
was concentrated under reduced pressure and water was added to this residue. The solution was extracted with a 
mixture of tetrahydnof uran and ethyl acetate (1:1), washed with aqueous saturated sodium chloride and dried over mag- 

3S neslum sulfate. The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column 
chromatography on silica gel (silica gel 60, 70-230 mesh; Merck : 250 g) and eluted with a mixture of chloroform and 
methanol (10:1). The fractions containing the objective compound were combined and concentrated under reduced 
pressure to give eolkl. The solid was triturated with ethanol to give 2-amino-5-(4-amlnopyrimklln-2-ylthk))thlazole (1 .25 
g, ylekl:55.6%), 

40 mp:l85-187»C(dec.) 

IR (Nujol) : 3450. 3300. 3175, 3100. 1645, 1630, 1580, 1545, 1340 cm-i 

NMR (DMSOdfi, 200MHZ, ppm) : 6.16 (1H, d, J=6Hz), 6.99 (2H. s), 7.07 (IH, s), 7.32 (2H, s). 7.86 (1 H. d, J=6Hz) 
Mass : M^1 226, M 225, m/e 183, 139 

^ Example 38 

A mixture of 2-amino-5-bromo-4-methylthiazole hydrochloride (1.15 g), 2-mercaptopyrimidine (0.6 g) and potassium 
carbonate (1.7 g) in N.N-dimethylformamide (20 ml) was heated <t 90'C for 3.5 hours with stirring. The reaction mixture 
was poured into ice water. The mixture was extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1). washed 

so with aqueous saturated sodium chloride and dried over magnesium sulfate. The solvent was concentrated under reduced 
pressure to give solid. The solid was subjected to column chromatography on silica gel (silica gel 60, 70-230 mesh; 
Merck: 100 g) and eluted with a mixture of chloroform and methanol (10:1). The fractions containing the objective 
compound were combined and concentrated under reduced pressure to give 2-amino-4-nr)ethyl-5-(2-pyrimkiinylthio) 
thiazole (0.65 g, yield : 58.0%), 

ss mp: 165-1 70'»C (dec.) 

IR (Nujol) : 3300, 3175. 1630, 1555, 1490, 1320 cm-^ 

NMR (DMSOkJs, 200MHZ. ppm) : 2.10 (3H, s). 7.24-7.33 (IH, m), 7.33 (2H, 8), 8.64 (2H. d. J=5Hz) 
Mass : M+i 225, M 224, m/e 209, 191, 182, 166. 145 
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Example 39 

A mbrture ot 2-amino-5-bromo-4-methylthiazole hydrochloride (4.5 g), 2-mercaptopyridlne (2.3 g) and potassium 
carbonate (7.0 g) in N,N-dimethylfomiamide (100 ml) was heated at 90"»C for 3 hours with stirring. The reaction mixture 

5 was concentrated under reduced pressure and water was added to this residue. The mixture was extracted with a mixture 
of tetrahydrofuran and ethyl acetate, washed with aqueous saturated sodium chloride and dried over magnesium sulfate. 
The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chromatography 
on silica gel (silica gel 60, 70-230 mesh; Merck : 300 g) and eluted with a mixture of chloroform and methanol (10:1). 
The fractions containing the objective compound were combined and concentrated under reduced pressure to give oil. 

JO ' Again the oil was subjected to column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck : 200 g) and 
eluted with a mixture of dichloromethane and acetone (5:1). The fractions containing the objective compound were 
combined and concentrated under reduced pressure to give 2-am!no-4-methyl-5-(2-pyrklylthfo)thlazole (2.1 g, yield : 
47.9%). 

NMR (DMSO-dfi. 200MHZ. ppm) : 2.13(3H, s). 6.97 (1H. m). 7.15 (1H. m). 7.28 (2H, s). 7.65 (1H. m), 8.40 (1H, m) 
IS Mass : M*^ 224. M 223. m/e 208. 190. 181. 145, 111 

Example 40 

A mixture of 2-amino-4-methyl-5-(2-pyridylthio)-thiazole (1 .7 g) and 3-chloroperbenzoic acid (1 .8 g) In a mixture of 
20 chtoroform (20 ml) and dichloromethane (50 ml) was stin-ed at S^'C for 3.5 hours. The reaction mixture was washed with 
aqueous sodium bfcarbonate and dried over magnesium sulfate. The solvent was concentrated under reduced pressure 
to give solid. The solid was subjected to column chromatography on silica gel (silica gel 60. 70-230 mesh; Merck : 100 
jg) and eluted with a mixture of chloroform and methanol (10:1). The fractions containing the objective compound were 
combined and concentrated under reduced pressure to give 2-amino-4-methyl-5-(2-pyridylsulfinyI)thiazole (0.95 g, 
2S yield: 52.2%). 

mp: 190-1 93*'C (dec.) 

NMR (DMSO-dg. 200MH2, ppm) : 2.38 (3H, s), 7.50-7.58 (1H. m). 7.70 (2H, s), 7.96 (1H. d. J=8Hz). 8.07-8,18 
(1H, m), 8.6-8.63 (1H, m) 

Mass: M+1 240. M 239. m/e 223, 191, 161, 129. 111 

30 

Example 41 

A mixture of 2-acetylamino-5-bromothlazole (1 .9 g), 2-mercaptoimidazole (0.9 g) and potassium carbonate (1 .5 g) 
In N,N-dimethylformamlde (30 ml) was heated at 90*0 for 2.5 hours with stirring. The reaction mixture was concentrated 
3S under reduced pressure and the residue was extracted with methanol. The solvent was concentrated under reduced 
pressure to give solid. The solid was subjected to column chromatography on silica gel (silica gel 60. 70-230 mesh; 
Merck: 150 g) and eluted with a mixture of chloroform and methanol (10:1). The fractions containing the objective 
compound were combined an concentrated under reduced pressure to give 2-acetylamino-5-(2-imldazolyllhto)thlazole 
(1.8 g. yield : 87.4%). 
40 mp : 230-235'*C (dec.) 

IR(Nujol): 3150, 3100, 1710, 1550, 1290 cm-i 

NMR (DMSO-de, 200MHZ. ppm) : 2.1 (3H, s), 6.80 (1H. s), 7.08 (2H, s). 7.6 (1H. s). 12.3 (1H. s) 
Mass : M+i 241. M 240, m/e 198. 156, 100 

45 Example 42 

A mixture of 2-acetylamino-5-(2-imida20lylthio)-thiazole (1.8 g) In a mixture of concentrated hydrochloric acid (10 
ml) and ethanol (60 ml) was refluxed for 5 hours with stirring. The reactkm mixture was concentrated under reduced 
pressure and the residue was dissolved in water. The solution was adjusted to pH 8.5 using sodium bicarbonate with 

so cooling. The precipitates were collected by filtration, washed with water and dried In vacuo to give 2-amino-5-(2-lmlda- 
zolylthto)thia20le (0.35 g). The filtrate was extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1), washed 
with aqueous saturated sodium chlorkle and dried over magnesium sulfate. The solvent was concentrated under reduced 
pressure to give solid. The solid was subjected to column chromatography on slltoa gel (silica gel 60, 70-230 mesh; 
Merck: 100 g) and eluted with a mixture of chloroform and methanol (10:1). The fracttons containing the objective 

S5 compound were combined and concentrated under reduced pressure to give 2-amino-5-<2-imidazolylthio)thiazole (0.55 
g). Total amount of 2-amino-5-(2-imkja2olylthlo)thla20le was 0.90 g (yield : 60.4%). 
mp:209-2irC (dec.) 

IR (Nujol) : 3450, 3300. 1630, 1520, 1315 cm-i 
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NMR (DMSO-de. 200MHZ, ppm) : 7.05 (2H, s). 7.15 (IH, s), 7.36 (2H. s) 
Mass : M*i 199, M 198. m/e 156, 139, 100 

Example 43 

5 

A mixture of 2-acety lamino-5-bromothiazole (1 .8 g), 3-hydrQxy-2-mercaptopyridine (1 .3 g) and potassium caifoonate 
(2.0 g) in N.N-dimethylformamide (40 ml) was heated at 90"C for 3.5 hours with stirring. The reaction mixture was 
concentrated under reduced pressure and the residue was triturated with water. The mixture was extracted with a mixture 
o1 tetrahydrofuran and ethyl acetate (1:1), washed with aqueous saturated sodium chloride and dried over magnesium 
10 sulfate. The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column chro- 
matography on silica gel (silica gel 60, 70-230 mesh; Merck : 150 g) and elated with a mixture of chlorofomi and methanol 
(10:1). The fractions containing the objective compound were combined and concentrated under reduced pressure to 
give 2-acetylamino-5-(3-hydraxypyridin-2-ylthlo)thiazole (2.4 g, yield : 89.9%). 
mp : 236.238»C (dec.) 
IS IR (Nujol) : 3175. 1690, 1566. 1300 cm-^ 

NMR (DMSO-dg, 200MH2, ppm) : 2.16 (3H. s), 7.02-7.17 (3H. m), 7.58 (IH, s), 7.83 (IH, d. J=6Hz). 10.70 (1H. 
s), 12.30 (IH. s) 

Mass : M+i 26B, M 267, m/e 225. 183. 127 

20 Example 44 

A mixture of 2-acetylamino-5-(3-hydroxypyrldin-2-ylthio)thia2ole (2 g) in a mixture of ethanol (40 ml), tetrahydrofuran 
(20 ml) and aqueous 6N-hydrochtoric acid (1 3 ml) was refluxed for 5 hours with stirring. The reaction mixture was con- 
centrated under reduced pressure and the residue was dissolved in water. The solution was adjusted to pH 6.5 using 
^ aqueous sodium bicarbonate and extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1). The organic layer 
was washed with aqueous saturated sodium chloride and dried over magnesium sulfate. The solvent was concentrated 
under reduced pressure to give 2-amino-5-(3-hydroxypyridin-2-ylthio)-thiazole (1.15 g, yield : 68.9%). 
mp:128-130»C 

IR (Nujol) : 3500. 3400. 3300, 1640, 1570, 1520, 1500. 1330, 1200 cm-^ 
30 NMR (DMSO-dg, 200MHZ, ppm) : 6.97-7.11 (3H. m). 7.29 (2H, s). 7.82 (1H, d. J=6Hz), 10.57 (1H. s) 

Mass : 226, M 225, m/e 183, 139, 100 

Example 45 

3S To a mixture of 2-amlno-5-(3-hydroxypyrid!n-2-ylthio)thlazole (4.6 g) In a mixture of chloroform (100 ml), dlchlo- 
romethane (200 ml) and N.N-dimethytformamlde (50 ml) was added dropwise the solution of 3-chloroperben2olc acid 
(4.3 g) in chbroform (50 ml) at 5^0 with stirring. The mixture was stirred at room temperature for 5 hours. The reaction 
mixture was extracted with aqueous diluted hydrochloric acid and the aqueous layer was washed with ethyl acetate. 
The aqueous layer was adjusted to pH 5.7 using sodium bicarbonate and extracted with a mixture of tetrahydrofuran 

40 and ethyl acetate (1:1). The organic layer was washed with aqueous saturated sodium chloride and dried over magne- 
sium sulfate. The solvent was concentrated under reduced pressure to give solid. The solid was subjected to column 
chromatography on silica gel (silica gel 60, 70-230 mesh; Merck : 250 g) and eluted with a mixture of chbroform and 
methanol (10:1). The fractkxis containing the objective compound were combined and concentrated under reduced 
pressure to give 2-amino-5-(3-hydroKypyridin-2-ylsulfinyl)thlazole.(0.65 g, yield : 12.2%). 

45 mp : 155-168*C (dec.) 

)R (Nujol) : 3300. 3150, 1620, 1565, 1515, 1300 cm-i 

NMR (DMSO-dg, 200MHZ, ppm) : 7.29-7.40 (2H, m). 7.59 (1H, s), 7.75 (2H, s), 8.15 (IH, br s) 
Mass: m/e 225, 220,205 

so Example 46 

A mixture of 2-acetylamino-5-bromothiazoie (1 g), 3-mercaptopyridine hydrochloride (1 g) and potassium carfsonate 
(1 .5 g) in N,N-dimethylfonT)am)de (1 0 ml) was heated at 90*^0 for 4.5 hours with stirring. The reaction mixture was poured 
Into ice water. The precipitates were collected by filtration, washed with water and dried In vacuo to give 2-acetylamlno-5- 
ss (3-pyridylthio)thia20le (0.9 g, yield : 81 .8%). 
mp : 203-205»C (dec.) 
IR (Nujol) : 3170. 1700, 1570. 1300 cm-i 

NMR (DMSOKjg. 200MHZ, ppm) : 2.16 (3H. s), 7.33-7.39 (IH, s), 7.60 (IH, d. JsSHz), 7.81 (IH, s). 8.42-8.54 
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(2H, m). 12.46 (IH, s) 

Mass : M+i 252, M 251, m/e 209, 176, 167, 111 

Example 47 

S 

A mbrture of 2-acety!arT)ino-5-(3-pyridylthjo)thiazol© (8.5 g) in a mixture of ethanol (160 ml), tetrahydroturan (50 ml) 
and aqueous 6N hydrochbric acid (1 00 ml) was refluxed for 4 hours with stirring. The reaction mixture was concentrated 
under reduced pressure and the residue was dissofved in water. The solution was adjusted to pH 8.5 using aqueous 
sodium bicarbonate and the precipitates were collected by filtration, washed with water and dried in vacuo to give 2-ami- 
10 nO"5-(3-pyridylthio)thiazole (5.6 g yield : 78.9%). 
mp: 140-142*C 

IR (Nujol) : 3400. 3300, 3125, 1630, 1530. 1490 cm-^ 

NMR (OMSO-de. 200MHZ. ppm) : 7.30 (1H. s). 7.32-7.39 (1H, m), 7.55 (2H. s), 7.57-7.61 (1H. m), 8.40 (2H, d, 
J=7Hz) 

IS Mass : M+1 210. M 209. m/e 167. 122. 99 

Example 48 

To a mixture of 2-amino-5-(3-pyridylthio)thlazole (3.0 g) in a mixture of dichloromethane (100 ml) and chloroform 
20 (100 ml) was added dropwise the solution of 3-chloroperbenzoic acid (3.4 g) in dichloromethane (50 ml) at S^C with 
stirring. The mixture was stirred at 5*C for 3 hours. The reaction mixture was washed with aqueous sodium bicarbonate 
and the aqueous layer was extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1), washed with aqueous 
saturated sodium chloride and dried over magnesium sulfate. The solvent was concentrated under reduced pressure 
and the residue was recrystallized from ethanol to give 2-amino-5-(3-pyridyi8ulfinyl)thia2ole (1 .2 g, yield : 37.2%). 
2S mp:178-179»C 

IR (Nujol) : 3300. 3150. 1630. 1580, 1520, 1485, 1325, 1220 cm-^ 

NMR (DMSOde. 200MHZ. ppm) : 7.58-7.70 (1 H, m), 7.80 (1 H, s). 8.00 (2H, s), 7.98-8.05 (1 H. m). 8.72 (2H. br s) 
Mass : M+i 226, M 225, m/e 209, 177, 147 

30 Example 49 

A mixture of 2-amlno-5-(3-pyridylsulfinyl)thlazole (1 .6 g) and 3-chloroperbenzoic acid (1 .8 g) in a mixture of chloro- 
fomi (150 ml), dichloromethane (50 ml) and N,N-dlmethylformamide (5 ml) was stirred at room temperature for 3 hours. 
The reaction mixture was extracted with diluted hydrochloric acid and washed with ethyl acetate. The aqueous layer 
S5 was adjusted to pH 8.5 using sodium bicarbonate and the mixture was extracted with a mixture of tetrahydrofuran and 
ethyl acetate (1:1). The organic layer was washed with water and dried over magnesium sulfate. The solvent was con- 
centrated under reduced pressure and the residue was triturated with ethanol to give 2-amlno-5-(3-pyridyi8ulfonyl)thia- 
zole (0.30 g, yield : 17.5%). 
mp:2l8-220'*C(dec.) 
40 IR (Nujol) : 3420, 3300, 1660, 1520, 1310 cm-1 

NMR (DMSO-de, 200MHz. ppm) : 7.63-7.70 {1H, m). 7.78 (IH. s), 8.20 (2H, s), 8.27 (1H, d, JrflHz), 8.85 (IH, d. 
J=4Hz). 9.06 (IH. s) 

Mass : M+^ 242. M 241 , m/e 177, 1 35, 99 

45 Example 50 

A mixture of 2-acetylamino-5-bromothiazole (2.2 g), 2-mercapto-5-trifluoromethylpyridine (1.9 g) and potassium 
carbonate (2.0 g) in N,N-dimethylformamide (40 ml) was heated at 90^*0 for 4.5 hours with stirring. The reaction mixture 
was concentrated under reduced pressure and the residue was triturated with water. The precipitates were collected by 
so filtratbn, washed with water and dried in vacuo to give 2-acetylamino-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (3.2 

g, yield: 100%). 

mp: 165-170''C (dec.) 

IR (Nujol) : 3175. 1695, 1640, 1600, 1565. 1330 cm-^ 

NMR (DMSO-dg, 200MH2, ppm) : 2.19 (3H, S), 7.21 (IH, d. J=:l2Hz). 7.83 (IH, s), 8.04-8.15 (IH, m), 8.18 (IH. 
ss brs). 12.53(1H. s) 

Mass : M+i 321 , M 320, M 31 9. m/e 277, 235, 1 91 
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Example 51 

A mixture of 2-acetylamlno-5-(5-trlf(uoromethy(pyridin-2-yfthlo)thla20le (3.2 g) In a mixture of ethanoi (60 ml), tet- 
rahydrofuran (30 ml) and aqueous 6N-hydrochloric acid (10 ml) was refluxed for 3 hours with stirring. The reaction 
s mixture was concentrated under reduced pressure and the residue was dissolved in water. The solution was adjusted 
to pH 8.5 using aqueous sodium bicarbonate and extracted with mixture of tetrahydrofuran and ethyl acetate (1:1) and 
dried over magnesium sulfate. The solvent was concentrated under reduced pressure to give solid. The solid was sub- 
jected to column chromatography on silica get (silica gel 60, 70-230 mesh; Merck : 150 g) and eluted with a mixture of 
chloroform and methanol (10:1). The fractions containing the objective compound were combined and concentrated 
10 under reduced pressure to give 2-amlno-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (2.1 g. yield ; 75.8%). 
mp: 135-1 SS'C 

IR (Nujol) : 3400. 3300, 3100, 1640, 1600, 1560, 1520. 1330 cm-i 

NMR (DMSCWie. 200MHZ. ppm) : 7,26 (1 H. d. J=8Hz). 7.33 (1 H. s). 7.66 (2H, s). 7.81 (1 H. d. J=8Hz). 8.80 (1 H. s) 
Mass : M+i 278. M 277. ni/e 235, 191, 146, 131 

IS 

Example 52 

To a solution of 2-amino-^(5-trffluoromethylpyrtd(n-2-y(th(o)th(azole (0.6 g) in dichtoromethane (20 ml) was adddd 
portionwise 3-chloroperbenzoic acid (0.6 g) at 5*C with stirring. The mixture was stirred at 5*C for 3 hours. The reaction 

20 mixture was washed with aqueous sodium bicarlwnate and dried over magnesium sulfate. The solvent was concentrated 
under reduced pressure to give solid. The solid was subjected to column chromatography on silica gel (silica gel 60, 
70-230 mesh; Merck : 20 g) and eluted with a mixture of chloroform and methanol (10:1). The fractions containing the 
objective compound were combined and concentrated under reduced pressure to give 2-amino-5-(5-trtfluoromethy{py- 
ridin-2-ylsulfinyl)-thiazole (0.52 g, yield : 81.9%). 

25 mp:144-145'*C 

NMR (DMSO-de, 200MHZ. ppm) : 7.82 (1 H, s). 7.92 (2H. s). 8.21 (1 H, d, J=BHz). 8.56 (1 H, d, J=8Hz). 9.08 (1 H. s) 
Mass : M 293. m/e 277, 245. 226, 179. 147 

Example 53 

30 

A mixture of 2-acetylamino-5-bromothiazole (2.2 g), 4-amino-2-mercaptopyrimldine (1 .3 g) and potassium carbonate 
(2.0 g) in N,N-dimethylformamide (50 ml) was heated at 90" C for 2 hours with stirring. The reaction mixture was con- 
centrated under reduced pressure and the residue was triturated with water. The precipitation was collected by filtration, 
washed with water and dried in vacuo to give solid. The solid was subjected to column chromatography on silica gel 
35 (silica gel 60, 70-230 mesh; Merck : 200 g) and eluted with a mixture of chtoroform and methanol (10: 1 ). The fractions 
containing the objective compound were combined and concentrated under reduced pressure to give 2nacetylamino-5- 
(4-amlnopyrimidin-2-ylthio)thiazole (1 .3 g, yield : 48.7%). 
mp : 255-258''C (dec.) 

I R (Nujol) : 3400. 3350. 3200, 1 692. 1 650. 1 585, 1 325. 1 300 cm'^ 
40 NMR (DMSO-de. 200MHZ. ppm) : 2. 1 6 (3H, s), 6. 1 7 (1 H. d, J=6Hz), 7.02 (2H, s). 7.59 (1 H, s), 7.85 (1 H, d, J=:6Hz), 

12.31 (1H,s) 

Mass : M^i 268, M 267. m/e 225, 205. 183 

Example 54 

45 

Starting from 2-acetylamino-5-bromothiazole, 2-acetylamino-5-(4-hydroxypyrimidin-2-ylthio)thiazole (0.35 g, yield : 
28.8%) was obtained according to a similar manner to that of Example 41. 
IR (Nujol) : 3150. 1665, 1565, 1535, 1300, 1276. 1230 cm-^ 

NMR (DMSO-de, 200MHZ, ppm) : 2.18 (3H, s), 6.25 (1H, d. J=6Hz). 7.70 (1H. s). 7.93 (1H, d, J=6Hz). 12.0-12.6 
so (2H. m) 

Mass : M+i 269. M 268. m/e 259, 197, 135 

Example 55 

ss A mixture of 2-acetylaminO'5-(4-hydroxypyrimldin-2-ylthio)thiazole (3.7 g) in a mixture of ethanoi (100 ml), tetrahy- 
drofuran (40 ml) and aqueous 6N -hydrochloric acid (20 ml) was refluxed for 6.5 hours with stirring. The reaction mixture 
was concentrated under reduced pressure and the reskiue was dissolved in water. The solution was adjusted to pH 6.5 
using aqueous sodium bicarbonate. The precipitates were collected by filtratk)n. washed with water and dried in vacuo 
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to give solid. The solid was subjected to column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck : 250 
g) and eluted with a mixture of chloroform and methanol (10:1 ). The fractions containing the objective compound were 
combined and concentrated under reduced pressure to give 2-amlno-5-(4-hydroxypyrlmldin-2-ylthio)thla2ole (0.45 g, 
yield: 14.5%). 
5 mp : 210-220°C (dec.) 

IR (Nujol) : 3450. 3350, 3125. 1675, 1510,1230 cm"' 

NMR (DMSO-dg 200MHZ. ppm) : 5.45 (1H. d. J=7Hz), 7.30-7.40 (3H. m). 7.64 (1H, m) 
Mass:m/e220.205. 132. 112 

10 Example 56 

Starting from 2-acetylamlno-6-bromothiazole, 2-acetylamlno-5-(4-methylpyrlmidln-2-ylthio)thlazole (2.89 g. yield : 
48.0%) was obtained according to a similar manner to that of Example 67. 

mp:210''C(dec.) 
IS IR (Nujol) : 3170. 1720, 1695, 1575. 1555. 1335 cm"! 

NMR (DMSO-dg. 200MHZ, ppm) : 2.1 9 (3H. s), 2.39 (3H, s). 7. 16 (1 H, d, J=5Hz). 7.70 (1 H, s). 8.46 (1 H, d, J=5Hz). 
12.38 (IH, s) 

Mass : M+2 268, M+1 267, M 266, nrv^e 224. 182, 165 
20 Example 57 

Starting from 2-acetylamino-5-(4-methylpyrimidln-2-ylthlo)thia20le, 2-amino-5-(4-methylpyrimidin-2-ylthio)-thlazole 
(0.40 g, yield : 1 6.4%) was obtained by refluxing with stirring in a mixture of ethanol and aqueous 6 N hydrochlorid acid. 
The reaction mixture was concentrated under reduced pressure and the residue was dissolved in water. The solution 
2S was adjusted to pH 10 using aqueous sodium hydroxide under cooling. The precipitates were collected by filtration, 
washed with water and recrystallized from ethanol to give the desired compound. 
mp:158-159°C 

IR (Nujol) : 3430. 3280. 3100. 1620. 1565, 1520, 1490. 1330, 1210 cm-i 

NMR (DMSOdg. 200MHZ. ppm) : 2.39 (3H, s). 7.14 (IH. d, J=5Hz). 7.15 (IH. s). 7.43 (2H, s). 8.47 (1 H. d. J=5Hz) 
30 Mass : 1^2 226, M+i 225, M 224, m/e 1 82. 1 38 





Analysis Calcd. for C8H8N4S2 






C 42.84, 


H 3.59, 


N 24.99 


3S 


Found : 


C 42.81. 


H3.50. 


N 24.86 



Example 58 

To a solution of 2-amino-5-(2-pyrimidinylthio)-thiazole (1 .0 g) in a pyridine (20 ml) was dropwise added methanesul- 
40 f onyl chloride (0.8 ml) at 5»C with stirring. The mixture was stirred at room temperature for 24 hours. The reaction mixture 
was concentrated under reduced pressure and water was added to this residue. The mixture was extracted with a mixture 
of tetrahydrofuran and ethyl acetate (1:1). washed with aqueous saturated sodium chloride and dried over magnesium 
sulfate. The solution was concentrated under reduced pressure to give solid. The solid was recrystallized from 50% 
ethanol to give 2-methanesulfonylamino-5-(2-pyrlmldinylthio)-thiazole (0.60 g, yield : 43.8%). 
4S mp : 200*0 (dec.) 

IR (Nujol) : 3120, 1585. 1545, 1440, 1305, 1140 cm"^ 

NMR (DMSO-ds. 200MHZ. ppm) : 2.98 (3H, s). 7.35 (1 H. t, d=7Hz). 7.76 (1 H. s), 8.71 (2H, d. J=7Hz), 1 2.89 (1 H. 

bre) 

Mass : M+2 290, M+i 289, M 288, m/e 209, 168 



Analysis Calcd. for C8H8N402S3 


Found : 


C 33.32, 
C 33.04, 


H 2.80, 
H2.74, 


N 19.43 
N 19.06 



ss 

Example 59 

Starting from 2^mino-5-(2-pyrimidinyllhlo)thiazole, 2-amino-6-(2-pyrimidinyl8ulfinyl)thiazole (0.52 g, yield : 32.2%) 
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was obtained according to a similar manner to that of Example 40. 
mp : aoex (dec.) 

IR (Nujol) : 3300. 3200, 1615. 1565, 1545, 1520. 1230. 1150 cm-i 

NMR (DMSO-dg. 200MHZ. ppm) : 7.67 (1H, t. J=5H2), 7.73 (IH, s), 7.87 (2H, s). 8.99 (2H, d, J=5Hz) 
5 Mass : M 226. m/e 210, 178, 168, 147 





Analysis Calcd. for C7H6N4OS2 






C 37.16. 


H 2.67, 


N 24.76 


10 


Found : 


C 36.78. 


H 2.62. 


N 24.62 



Example 60 

Starting from 2-amino-5-(2-pyrimidinylthio)thlazole, 2-amino-5-(2-pyrimidinylsulfonyl)thlazole (0.464 g, yield : 8.1%) 
IS was obtained according to a similar manner to that of Example 49. 
mp:214''C (dec.) 

IR (Nujol) : 3400, 3100. 1615, 1570. 1515, 1335, 1210, 1140 cm-i 

NIVIR (DMSO-dg. 200MHZ. ppm) : 7.73 (IH, s), 7.80 (IH. t, d=SHz), 8.23 (2H, s), 9.05 (2H. d, J=5H2) 
Mass : M*^ 244, M*^ 243. M 242. m/e 178. 1 36 

20 



Claims 



2S Claims for the following Contracting States : DE, AT, GB, FR, BE, IT, NL. CH, LI, LU, SE, DK 

1 . A compound of the fomfiula : 

.2 



30 



3S wherein 



40 



Ri is hydrogen. (C-, ■CQ)a\\(anoy\, (C^ -C6)alkanesulfonyl or t>enzoyl which may be substituted with halogen, 
R2 is hydrogen, (C^ -C6)alkyl, hydroxy(Ci -C6)alkyl, halogen or carboxy, 
A is -C(=NOR^)- [wherein R^ is CyC^ alkyl], 

-S- or -CH-,S- 

4S [wherein m is an Integer of 0, 1 or 2]. and 

R3 is phenyl, toluolyl, xylyl, cumenyl or naphthyl which may be substituted with halogen, hydroxy, (Ci-Ce)alicoxy. 
nitro, amino or acyiamino; or 

pyridyl, pyrlmldlnyl. imidazolyl, tetrazolyl or thiadlazolyl. each of which may be substituted with (Ci-Ce)alkyl, 
amino, hydroxy or halo(C,-C6)alky I. provided that R^ is pyridyl, pyrlmldinyl, imidazolyl, tetrazolyl or thiadiazolyl. 
so each of which may be substituted with (C^ -C6)alkyl. amino, hydroxy or halo(Ci -C6)all<yl when A is 

-S- 

*. 

ss [wherein m is an integer of 0, 1 or 2], 



and pharmaceuticaily acceptable salts thereof. 
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2. A compound of claim 1 , wherein 

Is hydrogen. 

3. A compound of claim 2, wherein 
R2 is hydrogen. 

4. A compound of claim 3. wherein 
Ais 



[wherein m is 0. 1 or 2]. 



5. A compound of claim 4, wherein 

R3 is pyridyl, pyrlmidinyi. imidazolyl, tetrazolyl or thiadlazolyi. 

6. A process for preparing a compound of the formula : 




wherein 

Ri Is hydrogen, (C^ 'Ce)a\\^noy\, (Ci -Ce)alkanesulfonyl or benzoyl which may be substituted with halogen, 
R2 is hydrogen, (C, -C6)alkyl. hydroxy (0^ -Cgjalkyl, halogen or carboxy. 
A is -C{=NOR*)- [wherein is (C^ -Cg) alkyl], 

-S- or -CH,S- 

[wherein m Is an integer of 0, 1 or 2], and 
R3 is phenyl, toluolyl, xylyl. cumeny! or naphthyl which may be substituted with halogen, hydroxy, <Ci-C6)all(oxy, 
nitro. amino or acylamino; or 

pyridyl, pyrlmidinyi, Imidazolyl, tetrazolyl or thiadlazolyi, each of which may be substituted with (Ci-Ce)alkyl, 
amino, hydroxy or halo(Ci-C6)allcyl, provided that R3 is pyridyl. pyrlmidinyi, Imidazolyl. tetrazolyl or thiadlazolyi. 
each of which may be substituted with (Ci-C6)alkyl, amino, hydroxy or halo(Ci-C6)alkyl when A is 

K 

n 

[wherein m is an integer of 0, 1 or 2], 

or its salt, 
which comprises 



(1) deacylating a compound of the formula : 
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or its salt to give a compound of the formula : 



/X 



R 



A-R" 



or its salt, in vyhich R^, and A are each as defined above, 

is acy] which may be substituted with halogen, or 
(2) reacting a compound of the formula : 




or Its salt with a compound of the formula : 
or Its salt to give a compound of the fomnula : 



or its salt, in which , R^ and R^ are each as defined above, 

X Is halogen and € is 0 or 1 , or 

(3) reducing a compound of the fomnula : 



or its salt to give a compound of the formula : 



so 



R^-HN 




55 



or its salt, in which R^ , R^ and A are each as defined above, 
or 

(4) subjecting a compound of the formula : 
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11^ 



10 



' ' I 



or its salt to oxidation to give a compound of the formula : 



IS 



20 



25 




(CHjJ^-S-R- 



or its salt, In which R2, r3 and i are each as defined above, 
n is 0 or 1 and q is 1 or 2, provided that q is 2 when n is 1 , or 
(5) halogenating a compound of the formula : 



30 



35 




A-R"' 



or its salt to give a compound of the formula : 



40 



45 



so 



55 



-"■-TO ^ JL- 



R*-EN 

or its salt, in which R3, A and X are each as defined alxve. 
or 

(6) acylating a compound of the formula : 



A-R- 




A-R-" 

or its reactive derivative at the amino group or a salt thereof to give a compound of the formula 
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10 



IS 



20 



2S 



30 



3S 



40 



45 



60 



ss 



or its salt, in which R^, R^, and A are each as defined above, 
or 

( 7) acytating a compound of (he formula : 




or its reactive derivative at the amino group or a salt thereof to give a compound of the formula : 

,2 




or its salt, in which , R2 and A are each as defined above, 
R^ Is acylamino, or 

(8) reacting a compound of the formula : 



R^-HN 

or its salt with a compound of the fomiula : 
or its salt to give a compound of the formula : 




CO-R" 



HgNOR 



R^-KN ^ C ( =NOR^ ) -R^ 

or its salt, in which RV R^. R^ and R^ are each as defined above. 

7. A pharmaceutical composition which comprises, as an active ingredient, a compound of claim 1 or a pharmaceuti- 
calty acceptable salt thereof in admixture with pharmaceutically acceptable carriers. 

8. Use of a compound of claim 1 or a pharmaceutically acceptable salt thereof for the manufacture of a medicament 
for therapeutic treatment of rheumatism, nephritis, thrombocytopenia, tumor and side effects of an antitumor agent. 
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9. A compound of claim 1 or a phamnaceutically acceptable salt thereof for use as a medicament. 

Claim for the following Contracting State : E8 

1 . A process for preparing a compound of the formula : 




wherein 

Ri is hydrogen, (Ci-C6)alkanoyl, (Ci -C6)alkanesulfonyl or benzoyl which may be substituted with halogen, 
R2 is hydrogen. (Ci-C6)alkyl, hydroxy(Ci-C6)alkyl. halogen or carboxy. 
A Is -C(=N0R4)- [wherein is {C^-C^) alkyi], 

-S- or -CE-S- 

i ^ 

[wherein m is an integer of 0, 1 or 2]. and 
R3 is phenyl, toluolyl. xylyl, cumenyl or naphthyl which may be substituted with halogen, hydroxy, (Ci-Ce)alkoxy, 

nitro, amino or acylamino; or 

pyridyl, pyrlmidinyl, imidazolyl, tetrazolyl or thiadiazolyl, each of which maybe substituted with (Ci-Ce)alkyl. 
amino, hydroxy or halo(C-,-C6)alkyl. provided that is pyridyl, pyrimldinyl. imidazolyl, tetrazolyl or thiadiazolyl, 
each of which may be substituted with (Ci-Ce)alkyl. amino, hydroxy or with (C,-C6)alkyl, amino, hydroxy or 
halo(Ci-Ce)aikyl when A is 



-S- 



[wherein m is an integer of 0, 1 or 2], 
or its salt, 
which comprises 

(1 ) deacylating a compound of the formula : 




or its salt to give a compound of the formula : 



r2 



or its salt, in which R2, R3 and A are each as defined above. 
rs is acyl which may be substituted with halogen, or 
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10 



IB 



20 



25 



30 



35 



40 



4S 



SO 



55 



(2) reacting a compound of the formula : 



or its salt with a compound of the formula : 
or its salt to give a compound of the fomnula : 




R^-SH 



or its salt, in which , R^ and R^ are each as defined above, 

X is halogen and € is 0 or 1, or 

(3) reducing a compound of the formula : 



R*-EN 

or its salt to give a compound of the formula : 



NO. 




or its salt, in which Ri , R^ and A are each as defined above, 
or 

(4) subjecting a compound of the formula : 



{0), 



or its salt to oxidation to give a compound of the formula : 
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10 



(CH,).-S-R" 



IS 



20 



or its salt, in wliicli Ri , R2, and € are each as defined above, 
n is 0 or 1 and q is 1 or 2, provided that q is 2 when n is 1 , or 
(5) hatogenating a compound of the formula : 



or its salt to give a compound of the formula : 




2S 



30 




A-R- 



35 



40 



4S 



60 



or its salt, in which R\ R^, A and X are each as defined above, 
or 

(6) acylating a compound of the formula : 




A-R- 



or its reactive derivative at the amino group or a salt thereof to give a compound of the formula : 



R^-KN 




A-R- 



or its salt, in which R2, R3, r5 and A are each as defined above, 
or 

(7) acylating a compound of the formula : 



55 
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or its reactive derivative at the amino group or a salt thereof to give a compound of the formula : 

p2 



or its salt, in which R^ and A are each as defined above, 
R® is acylamino, or 

(6) reacting a compound of the formula : 




or Its salt with a compound of the formula : 
or its salt to give a compound of the formula : 



HgNOR* 



r2 



or Its salt, In which R^ R^, R^ and R* are each as defined above. 

Claims for the following Contracting State : GR 

1 . A process for preparing a compound of the formula : 



R^-HN ^A-R^ 



wherein 



Ri is hydrogen. (Ci -C6)all(anoyl, (C^ -Cg)alkanesulfonyt or benzoyl which may be substituted with halogen, 
R2 is hydrogen, {C^ -CQ)a\k^\, hydroxy{Ci -C6)allcyl, halogen or caitoxy, 
A is -C(=NOR*)- [wherein R^ is (C, -Ce) alkyl]. 
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-S- 



or 



CH-S- 



(O) 



m 



(O) 



m 



[wherein m is an integer of 0. 1 or 2J, and 
r3 is phenyl, toluolyl, xylyl. cumenyl or naphthyl which may be substituted with halogen, hydroxy, (Ci-C6)alkoxy, 

nitro, amino or acylamino; or 

pyridyl, pyrimidinyl, ImidEizolyl, tetrazotyl or thiadlazolyl. each of which may be substituted with (Ci-Ce)alkyl, 
amino, hydroxy or halo(Ci -Cglalkyl, provided that R3 is pyridyl, pyrimidinyl, imidazofyl, tetrazolylor thiadiazolyl, 
each of which may be substituted with (C^-Ce}allcyl, amino, hydroxy or halo(C^-C6)alkyl when A is 



-S- 



[wherein m Is an integer of 0, 1 or 2], 
or Its salt, 
which comprises 



(1) deacylating a compound of the formula : 




or its salt to give a compound of the formula : 




2 



or Its salt, in which R^, R^ and A are each as defined above. 
rs is acyl which may be substituted with halogen, or 
(2) reacting a compound of the formula : 




or Its sail with a compound of the 1ormu\a : 



R^-SH 



or its salt to give a compound of the formula : 
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10 



or its salt, in which and R^ are each as defined above, 

X is halogen and € is 0 or 1 , or 

(3) reducing a compound of the fonmu.la : 



IS 



20 




or its salt to give a compound of the formula : 



2S 



30 



3S 



40 



4$ 



60 



SB 




or its salt, in which Ri, R^ and A are each as defined above, 
or 

(4) subjecting a compound of the formula : 




(O) 



or its salt to oxidation to give a compound of the formula : 




{CH,),-S-R- 



or its salt, in which R^ R^, and I are each as defined above, 
n is 0 or 1 and q is 1 or 2, provided that q Is 2 when n is 1 . or 
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(5) halogenating a compound of the formula : 




or its salt to give a compound of the formula : 



. AX 



or its salt, in which R^ R^. A and X are each as defined above, 
or 

(6) acylating a compound of the formula : 




or its reactive derivative at the amino group or a salt thereof to give a compound o1 the formula 



R^-KN 



R 



A-R- 



or its salt, in which R^, R^, R^ and A are each as defined above, 

or ■ 

(7) acylating a compound of the formula : 




or its reactive derivative at the amino group or a salt thereof to give a compound ot the formula 
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or its salt, In which Ri , R2 and A are each as defined above. 
r6 is acylamino, or 

(8) reacting a compound of the formula : 




2 



CO-R' 



3 



or its salt with a compound of the formula : 



or its salt to give a compound of the formula : 





R*-HS 



C(=NOR^)-R 



or its salt, in which Ri , R2, R3 and R* are each as defined above. 
2. A modification of the process claimed In claim 1 which is characterized by bringing a compound of the formula 



wherein R^ , R^, A, and R^ are defined as in claim 1 , or a non-toxic salt thereof, produced by a process claimed In 
claim 1, into pharmaceutically acceptable forni by admixture or presentation of said compound with a phanmaceu- 
tlcalty acceptable diluent or carrier. 

Patentansprfiche 

Patentanspruehefur folgende Vdrtragsstaaten : DE, AT, GB, FR, BE, IT, NL, CH, LI, LU, SE, DK 

1 . Verblndung der Formel: 
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worin bedeuten: 

Wasserstoff . (C, .g)- AlkanoyI, (Ci _6)-Alkansulfonyl Oder Benzoyl, die durch Halogen substituiert sein konnen. 
R2 Wasserstoff. (C,_6)-Alkyl, Hydroxy(Ci_6)-alkyl, Halogen Oder Carboxy, 
A -C(=NOR4) [worin steht fur (Ci_6)-Alkyll. 

-S- Oder -CHgS- 
i i 

[worin m steht fur die ganze Zahl 0, 1 oder 2], und 
r3 Phenyl, Toluolyl, Xylyl, Cumenyl oder Naphthyl, die substituiert sein konnen durch Halogen, Hydroxy. (Ci_ e) 
-Alkoxy. Nftro. Amino oder Acylamino; oder Pyridyl. Pyrimldinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl, von 
denen jedes substituiert sein kann durch (Ci^6)-Alkyl. Amino, Hydroxy oder Halogen(Ci. 6)-alkyl. "^'^ der 
MaBgabe. daB R3 fOr Pyridyl, Pyrimldinyl. Imidazolyl, Tetrazolyl oder Thiadiazolyl steht. von denen jedes sub- 
stituiert sein kann durch (Ci.6)-Alkyl, Amino. Hydroxy oder Hatogen(C,_6)-alkyl, wenn A 

-S- 
i 

bedeutet [worin m die ganze Zahl 0, 1 oder 2 darsteitt]. 
und ihre phanmazeutisch akzeptablen Salze. 

2. Verblndung nach Anspruch 1 . worin Ri fQr Wasserstoff steht. 

3. Veibindung nach Anspruch 2, worin R2 fOr Wasserstoff steht. 

4. Verbindung nach Anspruch 3. worin A fOr 

-S- 
l 

steht (worin m s: 0. 1 oder 2). 

5. Verbindung nach Anspruch 4. worin R^ fur Pyridyl, Pyrimldinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht. 

6. Verfahren zur Herstellung einer Verislndung der Formel; 




worin bedeuten: 

Ri Wasserstoff, (Ci^)-Alkanoyl, (C^^-Alkansulfonyl Oder Benzoyl, die durch Halogen substituiert sein konnen, 
r2 Wasserstoff, (Ci_6)-Alkyl, Hydroxy(Ci^)^lkyl. Halogen oder Carboxy. 
A -C(=NOR4)-. [worin R* steht f Or (Ci.e)-Alkyll, 
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(0)„ (O) 



n 



[worin m steht fur die ganze Zahl 0, 1 oder 2], und 
R3 Phenyl, Toluolyl, Xylyl. Cumenyl oder Naphthyl, die substituiert sein konnen durch Halogen, Hydroxy, (C,_ g) 
-Alkoxy, Nitre, Amino oder Acylamino; oder Pyridyl, Pyrlmidinyl, Imidazolyl, Tetrazolyl oder Thiadlazolyl, von 
denen jedes substituiert sein kann durcli (Ci_6)-Alkyl, Amino, Hydroxy oder Halogen(Ci_ 6)-alkyl. m\X der 
MaBgabe, da3 fur Pyridyl, Pyrlmidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht, von denen jedes sub- 
stituiert sein kann durch (Ci_6)-Alkyl, Amino. Hydroxy oder Hatogen(Ci_e)-alkyl, wenn A 



-S- 



i 



bedeutet [worIn m die ganze Zahl 0, 1 oder 2 darstellt]. 



Oder ihres Seizes, das umfaBt 



1) die Deacyllerung einer Verblndung der Formel 




Oder ihres Salzes unter Biklung einer Verblndung der Formel 




Oder Ihres Salzes, 

worin R2, R3 und A jewells we oben dofinlert sind und RS fOr Acyl steht, das durch Halogen substituiert sein 
kann, oder 

2) die Umsetzung einer Verblndung der Fonmel 




Oder Ihres Salzes mit einer Verblndung der Formel 

R^-SH 

Oder Ihrem Salz unter Bildung einer Verblndung der Formel 
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Oder ihres Salzes, 

worin , und R^ jeweiis wie oben definiert sind und X fur Halogen und 1 fur 0 oder 1 stehen, Oder 
3) die Redutction einer Verbindung der Formel 




Oder ihres Salzes unter Bildung einer Vferbindung der Formel 




Oder ihres Saizes, 

worin R^ , R^ und A jeweiis wie oben definiert sind, oder 
4) die Oxidation einer Verbindung der Formel 



(O) 



n 



Oder tires Salzes unter Bildung einer Verbindung der Formel 




(CE,),-S-R^ 



Oder Ihres Salzes, 

worin Ri , R2, R3 und 1 jeweiis wie oben definiert sind, n fur 0 Oder 1 und q f Qr 1 0der 2 stehen. mit der MaSgabe. 
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daB q = 2, wenn n = 1, oder 

5) die Halogenierung einer Verbindung der Fonmel 




3 



Oder ihres Salzes unter Bildung einer Verbindung der Fonmel 




Oder ilires Salzes, 

worin R\ R3. a und X jewells wie oben definiert sind. Oder 
6) die Acylterung einer Verbindung der Formel 




Oder ihres reaktionsfaliigen Derivats an der Aminogruppe oder ernes Salzes derselben unter Bildung einer 
Verbindung der Fonmel 




Oder ihres Salzes, 

worin R2, R3, RS und A jewells wie oben definiert sInd, oder 
7) die Acylierung einer Verbindung der Fomnel 




Oder ihres reaktionsfahigen Derivats an der Aminognjppe oder eines Salzes derselben unter Bildung einer 
Verbindung der Fonnel 
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Oder ihres Salzes, 

worin Ri, R2 und A jeweils wie oben definiert sind und fOr Acyteunlno steht, odor 
B) die Umsetzung einer Verbindung der Formel 




2 



Oder ihres Salzes mit einer Verbindung der Formel 



HgNOR'* 



Oder ihrem Salz unter Blldung einer Verbindung der Formel 




Oder ihres Salzes, 

worin R^ R^. und 1^ jeweils wie oben definiert sind. 

7. Pharmazeutische Zusammensetzung. die umfa3t als aktiven Bestandteil (Wirkstoff) eine Verbindung nach Anspruch 
1 Oder ein pharmazeutisch alczeptables Salz derselben im Gemisch mit pharmazeutlsch akzeptablen Tragem. 

8. Venwendung einer Verbindung nach Anspruch 1 Oder eines pharmazeutisch al<zeptablen Salzes derselben f Or die 
Herstellung eines Arzneimittels fOr die therapeutische Behandlung von Rheumatismus, Nephritis, Thrombozytope- 
nie, Tumor und der Nebenwirkungen eines Antitumormittels. 

9. Verbindung nach Anspruch 1 oder ein pharmazeutisch akzeptables Salz derselben f Or die Verwendung als Arznei- 
mittel. 



Patentanspruch fur folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung einer Verbindung der Formel: 



worin bedeuten: 

Ri Wasserstoff, (Ci_e)-Alkanoyl, (Ci_6)-Alkansulfonyl oder Benzoyl, die durch Hatogen substituiert sein konnen, 
R2 Wasserstoff, (Ci_6)-Alkyl, Hydroxy(Ci^)-alkyl, Halogen Oder Carboxy. 
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A -C(=N0R4)-, [worin steht fOr (Ci^eVAIkylJ, 

-S- Oder -CHjS- 
i i 

(worin m steht fur die ganze Zahl 0, 1 Oder 2], und 
R3 Phenyl. Toluotyl, Xylyl, Cumenyl Oder Naphthyl, die substitulert sein konnen durch Halogen. Hydroxy, (Ci_ 6) 
-Alkoxy, Nitro, Amino oder Acylamino; Oder Pyrdyl, Pyrimidinyi. Imldazolyl. Tetrazolyl oder Thiadiazolyl. von 
denen jedes substituiert sein kann durch (Ci,6)-Alkyl, Amino, Hydroxy oder Halogen (Ci_6)-alky I, mit der 
MaBgabe, da6 R3 fur Pyridyl, Pyrimidinyi, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht, von denen jedes sub- 
stitulert sein kann durch (Ci_6)-Alkyl, Amino. Hydroxy oder Halogen (Ci_6)-alkyl, wenn A 

-S- . 

bedeutet [worin m die ganze Zahl 0, 1 oder 2 darstellt]. 
Oder ihres Salzes. das umfa3t 

1 ) die Deacylierung einer Verbindung der Formel 



JK . 



Oder ihres Salzes unter Blldung einer Verbindung der Formel 

.2 




Oder ihres Salzes, 

worin R2. r3 und A jeweils wie oben definiert sind und RS fOr Acyl steht, das durch Halogen substituiert sein 

kann, oder 

2) die Umsetzung einer Verbindung der Formel 



Jl ^ 

R*-EN 



Oder ihres Salzes mit einer Verbindung der Fomiel 



R^-SH 



Oder ihrem Salz unter BlkJung einer Verbindung der Formel 
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10 



IS 



20 



25 



30 



35 



40 



45 



SO 



SS 



R*-EN (GS^j^-S-R- 



odar ihres Salzes, 

worin Ri , R2 und R3 jeweils wie oben definiert sind und X f Or Halogen und 1 fur 0 Oder 1 slehen, odor 
3} die Reduktion einer Verbindung der Formel 




Oder ihres Salzes unter Bildung einer Verbindung der Formel 



Oder ihres Salzes, 

worin R\ R^ und A jeweils wie oben definiert sind. Oder 
4) die Oxidation einer Verbindung der Formel 




(O) 



n 



Oder ihres Salzes unter Bildung einer Verbindung der Formel 




(cs ) -s-a^ 



Oder ihres Salzes, 

worin R^ , R2 r3 und 1 jeweils wie oben definiert sind, n f Dr 0 Oder 1 und q f Or 1 0der 2 stehen, mit der MaBgabe, 
da(3 q = 2, wenn n = 1, Oder 
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5) die Halogenierung einar Verbindung der Fomnel 




Oder ihres Saizes unter Bildung einer Verbindung der Formel 




Oder ihres Saizes. 

worin R"". R^. A und X jewells wie oben definiert sind, Oder 
6) die Acylierung einer Verbindung der Formel 



Oder ihres reakllonsfahigen Derivats an der Aminogmppe oder eines Saizes derselben urrter Bildung einer 
Verbindung der Formel 




Oder ihres Saizes, 

worin R2, r3, r5 und A jeweils wie oben definiert sind, Oder 
7) die Acylierung einer Verbindung der Formel 




Oder ihres realctionsfahigen Derivats an der Aminogmppe oder eines Saizes derselben unter Bildung einer 
Verbindung der Formel 
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Oder ihres Salzes, 

worin Ri . R2 und A jeweils wie oben definiert sind und fur Acylamino steht, Oder 
8) die Umsetzung einer Verbindung der Formel 




CO-R- 



oder ihres Saizes mit eIner Verbindung der Formei 

HgNOR^ 

Oder ihrem Salz unter Bildung einer Verbindung der Formel 




Oder ihres Salzes, 

worin R^ R2, R3 und jeweils wie oben definiert sind. 



Patentanspriiehe fQr folgonden Vertragsstaat : QR 

1. Verfahren zur Herstellung einer Verbindung der Fomnel: 



worin bedeuten: 



Ri Wasseretoff , (C^ .g)- Allcanoy I, (Ci_6)-Alkansutfonyl Oder Benzoyl, die durch Halogen substituiert sein konnen, 
R2 Wasserstoff. (Ci_6)-Allcyl. Hydroxy(Ci^)-alkyl, Halogen Oder Carboxy. 
A -C(=NOR4)-, [worin R* steht fOr (Ci_€)-Alkyil. 

-S- Oder -CH2S- 



i 



i 



[worin m steht fOr die ganze Zahl 0, 1 oder 2], und 
R3 Phenyl, Toluolyl, Xylyl. Cumenyl oder Naphthyl, die substituiert sein Itonnen durch Halogen, Hydroxy, <Ci_ 6) 
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10 



IS 



-Alkoxy, Nilro, Amino oder Acylamino; oder Pyrldyl, Pyrlmldinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl, von 
denen jedes substituiert sein kann durch (Ci_6)-Alkyl, Amino, Hydroxy oder Halog9n(Ci_ eyalkyl, mit der 
MaBgabe. daB fur Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht, von denen jedes sub- 
stituiert sein kann durch (C^^)-Alkyl, Amino, Hydroxy.oder Hatogen (Ci_e)^lkyl. wenn A 

-S- 
l 

bedeutet (worin m die ganze Zahl 0, 1 oder 2 darsteitt]. 
Oder ill res Salzes, das umfaBt 

1 ) die Deacyllerung einer Verblndung der Formel 



20 



2S 



30 



35 



40 



46 




Oder ihres Salzes unter Biidung einer Verbindung der Fonmel 



Oder Ihres Salzes, 

worin R^, und A jeweils wie oben definiert sind und R^ fOr Acyl steht, das durch Halogen substituiert sein 
kann, oder 

2) die Umsetzung einer Verblndung der Formel 



* 

Oder ihres Salzes mit einer Verblndung der Formel 



R^-SH 



Oder Ihrem Salz unter Biidung einer Verbindung der Fonmel 



so 



ss 



/r 



Oder Ihres Salzes, 

worin R^ , R^ und R^ jeweils wIe oben definiert sind und X fOr Halogen und 1 fOr 0 oder 1 stehen, oder 
3) die Reduktk)n einer Verbindung der Fomriel 
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Oder ihres Salzes unter Bildung einer Verbindung der Formel 




Oder ihres Salzes, 

worin R^ und A jeweils wie oben definlert sind, Oder 
4) die Oxidation einer Verbindung der Formel 




(O) 



n 



Oder ihres Salzes unter Bildung einer Verbindung der Formel 




(CH,),-S-R- 



Oder ihres Salzes, 

worin , R^, R^ und 1 jeweils wie oben definiert sind, n fur 0 Oder 1 und q fur 1 oder 2 stehen, mit der MaBgabe, 

daB q = 2, wenn n = 1 , oder 

5) die Halogenierung einer Verbindung der Formel 




Oder ihres Salzes unter Bildung einer Verbindung der Formel 
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Oder ihres Salzes, 

worin , R^, A und X jeweils wie oben definiert sind, cxJer 
6) die Acylieaing einer Verbindung der Formel 

/•X . 

Oder ihres reakllonsfahigen Derivats an der Aminogruppe Oder eines Salzes derselben unter BiWung einer 
Verbindung der Formel 




oder Ihres Salzes, 

worin R^, R^. R^ und A jeweils wie oben definiert sind, oder 
7) die Acylierung einer Verbindung der Fennel 




Oder ihres reaktionsfahigen Derivats an der Aminogruppe Oder eines Salzes derselben unter Bildung einer 
Verbindung der Formel 




Oder ihres Salzes, 

worin R^, R^ und A jeweils wie oben definiert sind und R^ fur Acylamino steht, Oder 
8) die Umsetzung einer Verbindung der Formel 
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Oder ihres Salzes mit einer Verbindung der Formel 

H2NOR'* 

Oder ihrem Safz unter Bildung etner Verbtndung der Formel 




Oder ihres Salzes, 

worin , R^, und R* jeweils wie oben definiert sind. 
2. Modifikation des Verfahrens nach Anspruch 1 , dadurch gekennzeichnet, da3 man eine Verbindung der Formel 




worin Ri , R2, A und R^ wie in Anspruch 1 deTiniert sind, Oder ein nichMoxisclies Salz derselben. hergestellt nacli 
einem Verfahren, wie es in Anspruch 1 angegeben 1st, In eine pharmazeutisch akzeptable Form Qberf uhrt durch 
Mischen Oder Prasentieren der genannten Verbindung mit einem pharmazeutisch akzeptablen V^rdunnungsmittet 
Oder Trager. 



Revendlcatfons 



Revendications pour les EtaU contractants sulvante : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Composd de la formuie : 




dans laquelle 

Ri est un atome d'hydrogdne, un groupe alcanoyle en -Cg, (alcane en Ct ~C6)sulfonyle ou benzolyle qui peut 
dtre substltud par un atome d'halog^ne, 

R2 est un atome d'hydrogdne, un groupe allcyle en C^-C^, hydroxy(atkyle en C^-Cg}. un atome d'halogdne ou 
un groupe cartsoxy, 

A est -C(=NOR4)- [oil est un groupe alkyle en Ci-CeJ, 
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-S- OU -CH2- 

(0)in (0)m 
[oLi m est un nombre entier 6ga\ ^ 0, 1 ou 2], et 

R3 est un groupe ph6nyle, tuluolyle, xylyle, cum6nyle ou naphtyle qui peut 6tre substitu6 par un atome 
d'halogdne. un groupe hydroxy, alcoxy en Ci-Ce, nitro, amino ou acylamino; ou 

pyridyle, pyrlmidinyle, imidazolyle, t6tra2olyle ou thiadiazolyle, dont chacun peut Stre substitud par un groupe 
alkyle en C^-Cg- amino, hydroxy ou halo(alkyle en -Cq), h condition que R3 soil un groupe pyridyle. pyrimi- 
dinyle, imidazolyle, tdtrazolyle ou thiadiazolyle. dont chacun peut Stre substitute par un groupe alkyle en C^-Cq, 
amino, hydroxy ou hato(alkyle en C^-Ce) torsque A est 

-S- 

I 

(ou m est un nombre entier 6gal ^ 0, 1 ou 2), 
et see sels phamnaceutiquement acceptables. 

2. Composd sekin la revendication 1 , dans lequel : 

R1 est un atome d'hydrogdne. 

3. Compost sek3n la revendicatton 2, dans lequel : 

R2 est un atome d'hydrog^ne. 

4. Compose sek^n la revendtoation 3, dans lequel : A est 

T 

<0)m 

[ou m est 6gal & 0, 1 ou 2]. 

6. Compose selon la revendication 4, dans lequel : 

r3 est un groupe pyridyle, pyrimidinyle, imidazolyle, t6trazolyle ou thiadiazolyle. 

6. Procedd pour preparer un compose de la tomnule : 




dans laquelle 

Ri est un atome d'hydrogene, un groupe alcanoyle en C^-Ce. un groupe (alcane en Ci-Cglsulfonyle ou ben- 
zolyle qui peut dtre substitue par un atome d'halogdne, 

R2 est un atome d'hydrogdne, un groupe alkyle en C^-C^, hydroxy(alkyle 6n C^-Cq), un atome rfhalog6ne ou 
un groupe carboxy, 

A est -C(=N0R4)- [ou est un groupe alkyle en C^-Cq], 
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-S- ou -CH2-S- 

i J, 

(0)ni (0>m 
[ou m est un nombre entier 6gal ^ 0, 1 ou 2], et 

R3 est un groupe ph6nyle, tuluolyle, xylyle, cum6nyle ou naphtyle qui peut Stre substltu6 par un atome 
d'halog6ne, un groupe hydroxy, alcoxy en Ci-Ce. nitre, amino ou acylamino; ou 

pyridyle. pyrimidinyle. imidazolyle. t6trazolyle ou thiadlazolyle. dont chacun peut §tre substitu6 par un groupe 
allcyle en C^-Cq, amino, liydroxy ou halo(all<yle en C^-Cq), k condition que soit un groupe pyridyle, pyrimi- 
dinyle, imidazolyle, t6trazolyle ou thiadlazolyle. dont chacun peut §tre substitute par un groupe alkyle en C^-Ce, 
amino, hydroxy ou hab(alkyle en C^-Cq) lorsque A est 



T 



(0)m 



(oCi m est un nombre entier dgal £i 0. 1 ou 2), 
ou son sel, 
qui comprend : 

(1) la d^acylation d'un compose de la formule : 



,r2 



ou de son sel pour donner un composd de la tormule : 



ou son sel, dans iesquelles R2, r3 et A sont chacun tels que ddfinis ci-dessus, RS est un groupe acyle 
qui peut Stre subsltud par un atome d'halogdne, ou 
(2) la mise k rdagir d'un compose de la fomiule : 



w — ,y 



ou de son sel avec un compose de la formule : 
ou son sel pour donner un compose de la formule : 



R®-SH 
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(CH2)j^-S-Sl- 



ou son set, dans lesquelles Ri. et sont chacun tels que ddfinis ci<le8sus. 
X est un atome d'halogdne et € est 6gal ^ 0 ou 1. ou 
(3) la reduction d'un compost de la fomnule : 



ou de son set pour donner un composd de la formule : 




ou son sel, dans lesquelles R\ R^ et A sont chacun tels que d6finis ci-dessus, 
ou 

(4) la soumission d'un compost de la formule : 

3 

^ ' I 

OU de son sel k une oxydation pour donner un compos6 de la formule : 




OU son sel, dans lesquelles R^ , R^, R^ et € sont chacun tels que ddfinis ci-dessus, n est dgal d 0 ou 
1 et q & 1 ou 2, d condltbn que q soit 2 lorsque n est 6gal d 1 , ou 
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(5) I'halogdnation tfun composd de la fonmute : 




ou de son sel pour donner un composd de la formule : 




ou son sel sel, dans Issquelles Ri , R^, A et X sont chacun tels que ddfinis ci-dessus. 
ou 

(6) I'acylation d'un composd de la formule : 



ou de son ddrivd r^actif au groupe amino ou d'un de ses sels pour donner un composd de la formule 



ou son sel, dans lesquelles R^, R^, R^ et A sont chacun tels que d^finis ci-dessus, 
ou 

(7) I'acylation d'un composd de la formule : 




OU de son ddrivd r^actif au groupe amino ou d'un de ses sels pour donner un compost de la formule 




ou son sel, dans lesquelles R\ R^ et A sont chacun tels que ddfinis ci-dessus, 
R^ est un groupe acylamino, ou 
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(8) la mise k rtogir d'un compost de la formule : 




2 



5 



OU de son sel avec un compost da la formule : 



10 



H2NOR* 



ou son sel pour donner un compoed de la formule : 



IS 





Cl=NOR^)-R^ 



20 



ou son sel, dans lesquelles R^ R2, R3 et R^ sont chacun tets que d6finls ci-dessus. 



7. Compositbn pharmaceutique qui comprend, comma ingredient actif, un compos6 de la revendication 1 ou un de 
ses sets pharmaceutiquement acceptables en melange avec des supports phanmaceutiquement acceptables. 

25 

8. Utilisation d'un compost de la revendi-. cation 1 ou d'un de ses sets pharmaceutiquement acceptables pour la 
fabrication d'un m6dicament pour le traltement th6rapeutique des rhumatismes, de la nephrite, de la thrombocyto- 
pdnie. des tumeurs et des effete secondalres d'un agent antl-tumeur. 

30 9, Composd selon la revendication 1 ou un de ses sels pharmaceutiquement acceptables pour utilisation comma 
medicament. 



Revendication pour I'Etat contractant suivant : ES 

1 . Procddd pour preparer un compose de la formule : 




dans laqueile 



4S 



SO 



Ri est un Mome d'hydfog6ne, un groupe alcanoyle en -Ce. (alcana en Ci -C6)sulfonyle ou benzolyie qui peut 
dtre substitu6 par un atoms d'ha!og6ne, 

R2 est un atome d'hydrog6ne, un groupe alkyle en C^-Cq, hydroxy(alkyle en Ci-Ce). un alome d'haiogfene ou 
un groupe cart)Oxy, 

A est -C(=NOR4)- [ou R* est un groupe alkyle en C^Cq], 




ss 



<0)m (Om 



[ou m est un nombre entier 6gal S 0, 1 ou 2], et 

R3 est un groupe ph6nyle, tuluolyle, xylyle, cum6nyle ou naphtyle qui peut Stre substitud par un atome 
d'halogdne, un groupe hydroxy, alcoxy en Ci-Cg, nitro, amino ou acylamino; ou 
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10 



IS 



20 



2S 



30 



pyridyle, pyrimidinyle, imidazolyle, tdtrazolyle ou thiadiazolyle, dont chacun peut dtre substitud par un groupe 
alkyle en C^-C^, amino, hydroxy ou halo(alkyle en C^Cq), k condition que soit un groupe pyridyle, pyrimi- 
dinyle, imidazolyle, t6trazolyle ou thiadiazolyle, dont chacun peut 6tre substitu6 par un groupe alkyle en CyC^, 
amino, hydroxy ou halo(alkyle en Ci-Cg) lorsque A est 

-S- 

I 

(O)h, 

(oil m est un nombre entier 6ga\ ^ 0, 1 ou 2), 

ou son sel, qui comprend : 

(1) la ddsacylation d'un composd de la fonmule : 




R-HN 

ou de eon sel pour donner un compost de la fomiule : 



/r, 



ou son sel, dans lesquelles R2, et A sent chacun tels que ddfinis ci-dessus, 
est un groupe acyle qui peut 6tre substltud par un atome d'halogdne, ou 
(2) la mise 6 rtegir d'un composd de la fonmule : 



35 



II X 
1 -../"A 



ou son sel avec un compost de la fonmule : 



R^-SH 



ou son sel pour donner un compos6 de la fomriule : 



45 



50 



55 



// •'5 



ou son set. dans lesquelles R^ R^ et R^ sont chacun tels que ddfinis ci-dessus, 
X est un atome d'halog^e et € est dgal d 0 ou 1 . ou 
(3) la rdduction d'un composd de la fonmule : 
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ou de son sel pour donner un composd de la formule : 



NO- 




ou 6on sel, dans lesquelies R\ et A sont chacun tels que ddflnis ci-dessus, 
ou 

(4) la soumission d'un composd de la formule : 



' ' 4 

ou de son sel h uns oxydation pour donner un compost de la formule : 



ou son sel, dans lesquelies R^, R3 et € sont chacun tels que d6finls ci-dessus, 
n est 6gal d 0 ou 1 et q ^ 1 ou 2, ^ condition que q soit 2 lorsque n est 6gal ^ 1 , ou 
(5) I'halogdnation d'un compost de (a formule : 




ou de son sel pour donner un composd de la formula : 
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X 



ou son sel, dans lesquelles R\ R^. A et X sont chacun tels que ddfinis ci-dessus, 
ou 

(6) racylation d'un composd de la formula : 

r2 



OU de eon ddrlv6 rdactif au groupe amino ou d'un de ees eels pour donner un oomposd de la formule 

,2 




ou son sel, dans lesquelles R^. R^ et R^ sont chacun tels que d^finis ci-dessus, 
ou 

(7) I'acylation d'un compost de la formule : 




ou de son ddrivd rdactif au groupe amino ou d'un de ses sels pour donner un composd de la formule 

«2 



OU son sel, dans lesquelles Ri, R^ et A sont chacun tels que ddfinis ci-dessus, 
R^ est un groupe acylamino, ou 
(6) la mise k rdagir d'un composd de la formule : 

.2 



ou de son sel avec un compost de la formule : 



58 



EP 0 412 404 B1 



H2NOR 



4 



ou son sel pour donner un compost de la fonmule : 





ou son sel, dans lesquelles R^, R^ et R^ sont chacun tels que ddfinis ci-dessus. 



Revendloatlone pour I'Etat eontraetant sulvant : GR 



1. ProcMd pour preparer un compost de la formule : 



1 ^ >v 3 




dans laquelle 



R** est un atome d'hydrog^ne, un groupe alcanoyle en C^-Cg, un groupe (alcane en C,-Cg)sulfonyle ou ben- 
zolyle qui peut dtre substitu^ par un atome d'halog^ne, 

R2 est un atome dliydrog^e, un groupe alkyle en C^-Cg, un groupe hydrQxy(alkyle en Ci-Ce). un atome 

d'halogdne ou un groupe carboxy, 

A est -C(=NOR4)- [oCi R* est un groupe alkyle en Ci-Ce, 



[ou m est un nombre entier 6gal d 0, 1 ou 2], et 

R3 est un groupe phdnyle, tuluolyle, xylyle, cum§nyle ou naphtyle qui peut dtre substitud par un atome 

d'halog6ne, un groupe hydroxy, alcoxy en -Cg. nitro. amino ou acylamino; ou 

pyridyle, pyrimidlnyle, Imidazolyie, t^trazolyle ou thiadiazolyle, dont chacun peut dtre substitud par un groupe 
alkyle en C^-Cg, amino, hydroxy ou halo(alkyle en C^-Cg), d condition que R^ soit un groupe pyridyle, pyrimi- 
dlnyle. imidazolyie. t^trazolyle ou thiadiazolyle, dont chacun peut dtre substitud par un groupe alkyle en Ci-Cg, 
amino, hydroxy ou halo(alkyle en C^-Cg) lorsque A est 




(0)m 



(0)m 




(oij m est un nombre entier 6gal d 0, 1 ou 2), 
ou son sel, 
qui comprend : 



(1 ) la ddsacylation d'un compost de la fomiule : 
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ou de son sel pour donner un composd de la formule : 




ou son sel, dans lesquelles R^, R3 et sont chacun tels que ddfinis cl-dessus. 
est un groupe acyle qui peut §tre substitud par un atome d'halogdne, ou 
(2) la miss k r6agir d'un compost de la formule : 




ou de son sel avec un composd de la formule : 

R^-SH 

ou son sel pour donner un compose de la formule : 

/X' 

ou son sel, dans lesquelles R**, R^ et R^ sont chacun tels que ddflnis ci-dessus. 
X est un atome d'halog^ne et € est 6gal ^ 0 ou 1 , ou 
(3) la reduction d'un compose de la formule ; 




ou de son sel pour donner un oomposd de la formule : 
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ou son sel, dans lasquelles R^ R2 et A sont chacun tels que ddfinis ci-dessus, ou 
(4) la soumlssion d'un compost de la formule : 




(cE.).-s-a- 



ou de son sel k une oxydatrcn pour donner un composd de la formule : 



R -EN 



{CH,),-S-R^ 
I 



OU son sel, dans tesquelles Ri . R^. R3 et € sont chacun tels que d6flnis ci-dessus, 
n est 6gat d 0 ou 1 et q d 1 ou 2, d condition que q solt 2 lorsque n est dgal d 1 . ou 
(5) i'halogdnation d'un compost de la formule : 




ou de son sel pour donner un compos6 de la formule : 



, AX" . 



ou son sel, dans lesquelles R^ R3, A et X sont chacun tels que ddfinis ci-dessus, 
ou 

(6) racytation d'un compose de la formule : 
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ou de son 66m6 rdactif au groupe amino ou d'un ds ses sels pour donnsr un compost da la fonmula 



x-a" 



ou son sel, dans lesquelles R^, R^, R^ et A sont chacun teis que ddftnis ci-dessus, 
ou 

(7) I'acylation d'un composd de la fonnule : 




ou de son ddrivd rdactif au groupe amino ou d'un de ses sels pour donner un composd de la formule 

ou son sel, dans lesquelles R^ . R^ et A sont chacun tels que ddfinis cl-dessus, 
est un groupe acylamino, ou 
(8) la mise k rdaglr d'un corr\posd de la formule : 



R -EN 

ou ds son sel avec un composd de la formule : 



CO-R- 



HgNOR^ 



ou son sel pour donner un compost de la formule : 
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5 



C(5=N0R*)-Sl" 



3 



ou son sel, dans lesquetles R\ et sont chacun tdls que ddfinis ci-dessus. 
10 2. Modification du proc6d6 revendrqud en revendication 1 , qui est caractdrisde en formant un compost de la fonmuie : 



dans laquelle R^ , R^, A et sont tels que ddflnis en revendication 1 . ou un de ses sels non toxiques. produtt par 
un proc^d^ revendiqud en revendication 1 , pour donner une forme pharmaceutlquement acceptable par melange 
ou presentation dudrt composd avec un diluant ou un support pharmaceutiquement acceptable. 



25 
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